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ARMILLARx SPHERE, 
AND 


EXEMPLIFIED 


Tn a large e of Post Uns in 


As TRONOMY, GEO GRAPHVY, DIALLING, Fc. 
Carefully ſelected from the late Mefirs. MAR TIN, 
FERGUSON, and other Eminent Men, that have wrote on 

_ thoſe Subjects. 5 . 
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A Nzw Consrzvcrion of the Hour Cin clk on the GLoBxs, 
and SEMz-CIRCLE of ILLUMINATION or SOLAR HoRIZ Ox, 
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P R E F A. C E. 


Have 4 great Satisfaction to find the 
Neu Improved Globes, I publiſhed i in Janu- 


, ary 1782 very much approved of, but am 


informed by many Purchaſers, that on Account 


_ of the Improvements, a Treatiſe on their Usx 
became eſſentially neceſſary, in conſequence of : 
which, 1 have compiled the following Sheets, 
taken principally from the late Mr. B. Max- 
TIN, his being the laſt and moſt approved Book 
of the Kind, but was wrote of courſe to de- 
- ſcribe the GLoBEs then in Uſe, the Alterations | 
and Abridgments, made on Account of the 
new Improvements, are no more than what i is 
abſolutely neceſſary; in doing which, 1 have 
been careful not to omit any Thing that 1 
thought uſeful for PRACTICAL ASTRONOMY 


and GeoGraPur by the Usz of the GLoBes, 
what 
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what little I have taken from other Authors 


and added of my own, chiefly confifts of a 
DxscRIPTION of the ORRExy, PLANET A- 


RIUM, &c. and 4 ſhort Account of the SOLAR 
SYSTEM, illuſtrated by Copper PLATES. 


Leadenball. Srget. 
Nov. 30, 1783. 
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DESCRIPTION 


And USE of the 


. 


CHAY. 1 


Dives ITIONS and Prin@Pt ts neceſſary to be prenuiſed to the 
Uſe of the GLOBES, Of the e EXTERIOR CIRCLES 


and nr APPARATUS. 


Definition 1. 


8 A N artificial Gros is a round ſolid Body, having every 


Part of its Surface equally diſtant from a Point? within 


it, called its Centre, This, indeed, is rather a geometrical, 


than a geographical Definition of a Globe; becauſe our ar- 
tificial Globes are rather /olid Surfaces than ſelid Spher es, a8 


they are for the greateſt Part hollow withinſide. 


Def. II. A SPHERE is the ſame with a Globe, in ge 
metrical Senſe of the, Word, whether ſuperficial or ſolid, 


Of artificial Globes there are two Sorts, one cal ied the 


Ce eftial Globe, and the other Terreſtrial. 
Def. III. The CELESTIAL GLoBE is that 3 has on 


its Surface a proper Repreſentation of all the viſible Stars in 


the Heavens, and the images or Figures of the vario Con- 


STELLATIONS into which thoſe Stars are arranged, and which 
are called ASTER1SMS, 

Def. IV. The TxzRrRESTRIAL GLoBg is an artificial 
Repreſentation of all the Parts of Land and WATER which 


' conſtitute the Surface of the real Globe of the Earth in their 


proper Quantity, Form, Situation, and all other Circum- 


ſtitances. 


_ To render theſe Globes uſeful; they are diſpoſed 1 
Frames, and are moveable round an Axis, ſo as to 38 : 
the diurnal Motion of the Earth and Heavens. They ate 


alſo moveable in another Reſpect, ſo as to have any Part 


raiſcd or Ceprefled in a vertical Manner. 


B Def. 
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Def, V The Axis of a Globe, is that Right Line which 
paſſes through the Center, and about which it revolves. | 

Def. VI. The PorLEts of a Globe are the two extreme 
Parts of the Axis in the Surface of the Globe. 

Def. VII. A GREAT CIRCLE of a Globe, or Sphere, is : 
that which divides it into two equal Parts. - 

Def. VIII. A ſmall CIxckE is that which divides the 


0 Surface of a Globe, or Sphere, into two unequal! Parts. 


Def. IX. PARALLEõ, or ſecondary Circles, are ſuch ſmall 
Circles on the Surface of the Globe, or Sphere, as are every 


where equally di/iant from their correſponding great Circle. 


Def. X. A Decree is the 360th Part of a Circle, fo 


that every Circle, great or ſmall, is underſtood to be divided 
into 360 of thoſe equal Parts, or Degrees; and each one of 


thoſe Degrees is ſuppoſed to be ſubdivided into 60 equal 


Parts called Minutes, and each Minute is again divided 
int» Go equal Parts called Sent, and ſo on to Thirds, 


5 Fourths, Sc. 


II. The Pol E of any Circle in the Surface of a 
Globe, or Sphere, is a Point every way equally diſtant from 
it; conſequently, the Pole of a GREAT Circle is every where 


at the Diſtance of ninety Degrees. 


In order that the Globes may anſwer, in the beſt Manner, 


every Purpoſe they are defigned for, tis neceſſary they ſhould 


move within various Circles circumſcribed without them, 


which may be © lled exterior, or moveable Circles; and alſo ; 
to have other Circles drawn on their Surfaces, as the Rules 
of Art require, which therefore may be conſidered, or diſtin- 


uiſhed as fixed Circles Theſe Circles of the Globe, or 
pb, are to be conceived as correſponding to the ſame 
Circles ſuppoſed to be ſituated in ftmiiar Pants of the concave 


Surface of the Heavens, or upon and about the convex Sur= 


face of the Earth, which therefore are called the imaginary 


| Circles of the Sphere: by Means of theſe Circles the various 
Poerts of the Heavens and the Earth, together with their 


different Phanomena, may, by Means of the artificial 


Globe, be rendered very eaſy to h conceived and underſtood, 


The exterior, or moveable Circles, are thoſe which follows: 

Def. XII. The wooden Hox ox is the upper Part of the 
Frame, and is that broad Circle, whoſe upper Side repre- 
ſents the Horizon of the Place, and conſiſts of ſeveral uſeful 
Circles; one of which contains the twelve Signs of the 


Zodiack, diſtinguiſhed by their Names and Characters and 
ne each 


#* 


For the Usk of the Gropts. 3% 


each Sign is divided into 30 Degrees: next to this is 2 


Circle, with the Gregorian Calendar diſpoſed into Months 


and Days. Another Circle has all the Points of the COMPASS, | 
or the WI ps, as they are denominated by Seamen. Beſides 


the Circles of AMPLITUDE, and AZIMUTHS. &c. 


De, XIII. Carvinal Points are the four principal Points of 
the Horizon, which are called $:uth, Eaſt, \orth, and et. 


From hence, that Pole of the Globe which is turned towards 
the North Point of the Horizon is called, the North Pole; 
and, of Courſe, that whic! is oppolite to it, the South Pole. 


Def. XIV. The ZenirH is the uppermoſt P le ct the 


Horizon, or it is the moſt elevated Point on the Surface of 


the Globe, in which the Eye of the Spectator is ſuppoied to 
be placed: or in the Heavens. it is the point verttcally over 
ones Head; this artificial H--rizon correſponds with that 
great Circle which bounds our Sight in the Heavens, and in 


which all the heavenly Bodies are ſaid to »7/e and ſet when 
they aſcend above, or deſcend below it. EE, 
Def. XV. The Na DIR is the lower Pole of the Horizon, 


and therefore is a Point in the Surface of the Globe diame- 


trically oppoſite to the Zenith. 5 „ 
Def. XVI. The AmPLITUDE is the Diſtance in De- 


grees, reckoned from the Eaſt or Weſt Point of the Horizon, 


towards the South or North, and is diſtinguiſhed into the 


Ortive and Occaſtuve, or the Amplitude at the rig and ſei- 


ting of 2nv heavenly Body. 


Def. XVII. ALMICANTHERs are ſmall Circles, parallel 


to the Horizon, and are called Parallels of Altitude. 1 


Def. XVIII The general or brazen MERIDIAN, is that 


large Braſs Circle in which the Globe is ſuſpended by the - 


Ends of the Axis produced, and is voluble about it: It has 
its Name from repreſenting that Circle in the Heavens, or 
on the Surface of the Earth, where the Sun is at the Mo- 
ment of Noon, or twelve O'Clock, (becauſe Noon, in 
| Latin, is called Meridirs, or Midday.) his Circle is di- 
vided, on that Side facing the Eaſt Point of the Horizon, 
in o four Quarters, containing ninety Degrees each, which 
Diviſion begins on the middle Point between the Poles on 
the ſouthern Half of the Meridian, and is numbered each 
Way towards either Pole; but in the other Half the Me- 
ridian, the Degrees are numbered from the Poles towards the 


middle Point. This Meridian is ſupported, and moveable 
on a Braſs Baſe, fixed on the Pedeſtal, the Frame, is alſo in 
1 B 2 two 


4 DeriniTIons and PRINCIPLES. 


two Notches cut in the South and North Parts of the Ha. 
rizon, by which Means the Poles of the Globe are elevated 
or depreſſed, alternately, to any Altitude, or Number of 
Degrees above the Horizon required, and there faſtened at 
Pleaſure, by means of a Milled Head Screw through the Braſs 
Baſe, into a Grove on the back of the Braſs Meridian, 

Def. XIX. The Quadrant of ALTITUDE is a thin Slip 
of Braſs, whoſe Edge is divided into ninety Degrees; and 
it is contrived to be moveable on the Braſs Meridian, and 
to be fixed to any Part by a Nut and Screw: Of Courle, 
| when it is fixed to the Zenith, or Pole, of the Horizon, it 
will ſerve to meaſure the Altitude of any Phenomenon above 
the Horizon; becauſe the Diviſions begin at the Horizon, 
and are reckoned upwards on the Quadrant. 
Def. XX. A Vertical CIRCLE is a great Circle of a 
Sphere, which paſſeth through the Poles of the Horizon, or 
turns upon the Zenith and Nadir Points; and that which 
paſſes through the Eaſt and Weſt Points of the Horizon is 
called, the prime Vertical, or the Principal of them all, 
Hence it is eaſy to underſtand that the Quadrant of Altitude, 


fixed on the Zenith Point of the Meridian, will indifferently, 


and generally repreſent any of thoſe vertical Circles in its 


Motion about the ſaid Point, or Pole of the Horizon. 


Def. XXI. The Aziuvrz is the Quantity of the Angle 
contained between a verticle Circle and the Meridian recko- 
ned or meaſured in Degrees of a Circle on the Horizon, 
from the North or South Points to the Eaſt or Weſt. The 

1adrant of Altitude therefore, being laid over any parti- 
cular Place on the Surface of either Globe, will., ſhew its 
Azimuth on the Horizon, TE 8 
Def. XXII. The Hour-ciRCLE in common mounted 
Globes, is a ſmall Circle fixed on the Braſs Meridian, 
with the Pole of the Globe in its Center: It is divided 
into twice twelve Hours: The twelfth Hour at Noox, 
is upon the upper Part of jt, at the Meridian; and the 

XII at NiGnT is on the Meridian, at the lower Part 
towards the Horizon. The Axis of the Globe, projec- 


ting above the Braſs Meridian, carries round the Jndex or 


5 HanD, which ſhews the Hour, and is eaſily moveable, on 

the ſaid Axis, to any Hour propoſed, when the Globe is held 
A oy | 5 
De,. XXIII. The Mariners Cour ass is a Box con- 
taining a magnetical Necdle, freely moving on a fine Point, 
| | In 


For the Usr of the GLOBES, | 5 


in the Center of a Circle divided into four times ninety De-. 
grees, reckoning from the North and South towards Eaſt and 
Welk; ; and alſo into the thirty two Points of the Compaſs, 
properly marked: As this Needle has the Property of making 
a certain conſtant Angle with the Meridian in every Place, 
which Angle is called the Variation, therefore this Compaſs, 
being added to the Frame, will ſhew the Poſition of the 
Meridian when the Variation of the Needle is known. 
Thus, at London, the Variation is at this time about 21 
Degrees Weſtward; therefore, by moving the Frame of the 
Globe one Way, or the orher, 'till the Needle ſettles itſelf 
over the twenty-firſt Degree, leckoned Weſtward from the 
North Point, or Flower-de- Luce, we ſhall have the Braſs 
; Meridian coinciding with the true Meridian of London. = 


of the Ciaczs delineated os on the GuarAcns of the GLonrs, 
and their various Uſes. ” 


On the Surfaces of the Globes are A the following 
Circles. 5 


77 Definition XXIV. | 
HE EquinacTIAL on the Celeſtial or the EQUATOR 
15 on the Terreſtrial Globe, is that great Circle whoſe 
Plane divides the Globe into two equal Parts, viz. the Nor- 
thern and Southern Hemiſpheres, whoſe Poles are the Poles 
of the Globe itſelf, It is divided into 360 Degrees, reck- 
oned Eaſtward quite round to the Point where they begin, 
Def. XXV. Ricn'r ASCENSION, in MoTt1oN is that 
Degree, or Point of the Equinoctial Line, (reckoned from 
the rt Point of P) which is upon the Meridian, with any 
Phenomenon in the Heavens upon the celeſtial Globe; and 
is ſo called, becayſe it riſes with . ee in a Right 
Sphere. 
1 XXVI. RICH 1 in Time, i is the right 
Aſcenſion in x Motion converted into Time by allowing I 52 


p to 


j 
þ 
: 
1 
f 
F 
3 


mo" Time... . . 
Def. XXIX. The DExgcLinaTION is the Number of 


mut neceſlarily happen in this Line, where the Sun always 


6 DxrixITIONS and PRINCIPLES: 


to an Hour; for as the Globe revolves on its Axis in XXIV 

Hours, there muſt, in each Hour, paſs under the Meridian 
159 of the EquinoCtial Line; and, conſequent'y, every 
Degree will Anitwer to four Minutes of Time; and 15/ of a 
Degree to one Minute of Time; 15“ of a Minute of a De- 


gree to one Second of a Minute in Time, and fo on: ſo that 
the Time in which any Motion in the Equinoctial, or Equa- 


tor, is performed, will be cafily known by a Table hereafter 
„„ . 1 
XXVII. OBLique ASCENSION is that Point of 


"= 
the Equinoctial which riſes with a Star, or other Phzno- 
menon, in an oblique Sphere. | 


Def. XX. VIII. LoxcGitvps, on the Terreſtrial Globe, is 


that Degree of the Equator which comes to the Meridian 
with any given Place; or it is the Diſtance Eaſt or Welt of 


the Meridian of London on the New Globes; jfe, that Lon- 


gitude on the Terreſtrial Globe is the ſame as right Aſcenſion” + 


— 


in the Celeſtial, and is in the ſame Manner to be converted 


. 4 ov 5 . 3 ö \ : " 
Degrees, reckoned in the Meridian, at which any Star is 


placed from the EquinoCtial Line towards the North or >. 


South Pole. 


De XXX. The LaTITupe of a Place, on the Ter- 


reſtrial Globe, is, in like Manner, the Diſtance of a Place 


from the Equator, meaſured in Degrees of the Meridian, te- 


wards the North or South Pole. 
Def. XXXI. PARALLELS of Piilination and Latitude, 


are thoſe lefler Circles which are drawn on the Surface of 
the Globes, parallel to the Equinoctial, or Equator : they 
are uſually drawn through every tenth Degree of Latitude, 


bor Declination. = 


Def. XXXII. The EciieTic is a great Circle, divided 
into twelve equal Parts called $16Ns, and each Sign con- 
tains thirty Degrees, Theſe taße their Names from thoſe 
Conſteltations ip the Heavens, through or near which they 


Paſſed at the Time thoie Names were given to them. This 
Circle makes an Augle with the Equinoctial of about 232 


28, which is called, the Obliguity of the Ecliptic. This 


Circle repreſents the annual Path of the Sun through the 


Heavens among the fixed Stars; and becauſe the Eclipſes 


is, 


For the UsE of the GLOBE. 7 


is, it is therefore, called the Ecliptic. The Names, Cha- 
racters. and Order of the Signs of the Ecliptic are as follow: 


1. Aries, or the Ram. 
2. 8 Taurus the Bull. 
3. UH Gemini; the Twins. 
4. S Cancer, the Crab. 
5. W Leo, the Lion. 
6, m Virgo, the Virgin. 
7. Libra, the Balance. 
8. m Scorfio, the Scorpion. 
9. þ Sagittarius, the Archer. 
10. 5 Capricornus, the Goat. 


11. Aquarius, the Water-Bearer. 

12. X Piſces, the Fiſhes. 

The firſt fx are called the northern Signs, as they lie: on the 
Northern Hemiſphere ; and the latter are the Southern Signs. 
By this diviſion of the ecliptic Line, we can more readily 
point out the Sun's Place in the Heavens, for any given 
Time, by ſaving, it 1g in ſuch a Deoree of ſuch a Sign, | 

De. XXXIII The EqQuinocTIAL PornTs are thoſe 
in which th: Ecliptic and EquinoQical interſe& each other; 
of which that is called, the Yergal Equinox when the Sun is 
in the Equinoctial Line in the Spring: and the other is 
called the Autumnal Equinox, as the Sun, at that Seaſon of 
the Year, croſſes the Equinoctia Line again. The begin⸗ 
ning of the Ecliptic, as well as of the Equinoctial Line, is 
at the Vernal Equinox; and, accordingly, the richt Aſ- 
cenſion is reckoned from the firſt Point of Aries. 

Def, XXXIV. The LoxncGrtupe of a Star, or Planet, 
is its Diſtance from the firſt Point of Aries in the Ecliptic, 
reckoned in Signs, Degrees, Minutes, &c. 

Def. XXXV. The LArirupx of a Star, or Planet, 
is its neareſt Diſtance from the Ecliptic, towards the Poles 
of the Ecliptic, on either Side, North or South: As the 
Ecliptic makes an Angle of 22? 29/, with the Equinoctial, 
ſo the Poles of the Ecliptic will of Oourſe be at the ſame 
Diſtance from the Poles of the World. 
Def. XXXVI. CircLEs of LATITUDE are thoſe great 
Circles which paſs through the Poles of the Ecliptic, and 
conſequently interſect the Ecliptic at right Angles, Theſe 
are peculiar to the Celeſtial Globe, and are uſually drawn 
through every 30?, dividing the whole Surface of the Globe 

8 inte 
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into twelve equal Parts: By ſome Authors, theſe are alfo 
called Circles of Longitude, becauſe, being drawn e 
wy Star, they reduce it to, and ſhew its Longitude in the 
Ecliptic. = „ 
6 Def XXXVII. The Zoniac is a broad Space on the 
Surface of the Celeſtial Globe, extending to about 8? on 
each Side of the Ecliptic, in which are contained, the twelve 
Aſteriſins, or Conſtellations which give Names to the Signs; 
and becauſe moſt of theſe have the Likeneſs of ſome living 
Creature, this Space received the Name of Zodiac, which 
ſignifies a Zone of Animals. In this broad Circle are inclu- 
ded, the Orbits of the Moon and all the Planets; and, as it 
1s of the greateſt Uſe in practical Aſtronomy, it is put on the 
New Globes, and divided into each ſingle Degree of Latitude 
on either Side the Ecliptic. i E- CR OST 
Def. XXXVIII. The Topics are theſe Parallels of De- 
clination, on the Celeſtial Globe, (of Latitude in the Terreſ- 
trial) which touch the Ecliptic on either Side; and, be- 
cauſe one in the Northern Hemiſphere touches the Ecliptie 
in the Beginning of Cancer it is called the Tropic of Cancer + 
for the ſame Reaſon, hat which touches the Ecliptic in the 
Southern Hemiſphere is called the Tropic of Capricorn. The 
Word Tropic denotes a Return, becauſe, in thoſe Points, 
the Sun returns again to the Equinoctial Line. Te: 
De,. XXXIX. The Pol AR CIRCLES are thoſe Parallels of 
Declination for Latitude in the Terreſtrial Globe) which 
circumſcribe the Poles of the World at the Diſtance of 
234 Degrees; or they are the Parallels of 664 Degrees. 
That on the Celeſtial Globe, about the North Pole, paſſes 
through the Conſtellation called Arctos, or the Bear; from 
whence it is uſually called the Arctic Circle: and that which 
is oppoſite to it, about the South Pole, is called the An- 
 rarfic Circle. Both theſe and the Tropies are delineated 
on the Globes by dotted Lines, to diſtinguiſh them from 
other Parallels. 33 
De,. XL. The MRIDIANs are thoſe great Circles, on the 
Terreſtrial Globe, which paſs through, or interſect each 
other in the Poles of the World, and, of Courſe, are at right 
Angles to the Equator, where they determine the Longitude 
of Places through which they are drawn: one of theſe Me- 
ridians is called the FIRST MERIDIAN, from which the 
Reckoning in the Equator begins. The Poſition of this 
Meridian is arbitrary: But, on the New Globes, the firſt 
„ „ l Meridian 
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Meridian paſſes through The City of "+ WER as being the 
Capital of our own Go ountry, theſe Meridians are drawn 
through every fifteenth Degree. | 
Def. XLI. Hour CIxcLESs are thoſe Meridians which 


pals through every fifteenth Degree of the Equinoctial, nn 


the Celeſtial Globe, dividing the Surface of the Globe into : 
24. equal Parts, each of which, therefore, paſſeth under the 
Brazen Meridian in the Space of one Hour, as we have 
hinted before, and ſeen by Inſpection by the new Hour Cirele, 
which will be fully deſcribed hereafter, | 
Def. XLII. The SoLsTicts are thoſe Points of the 
Ecliptic which have the greateſt D-clination, and Conſe- 
quentiy the Beginning of Cancer and Capricorn | hey are 
ſo called from the Sun appearing, as it were, Hationary in 
thoſe Points, with reſpect to its Motion Narthward and 
Southward ; for its Declination alters but very little, or is 
ſcarcely ſenſible for many Days on one Side or the ather af 
theſe Points, which are therefore cal: ed the S. litial Points 
of the Ecliptic, 
Def. XLIII. The Counts are two Meridians dc 
paſs through the Equinoctial and Solſtitial Points, and can- 
ſequently craſs each other at right Angles in the Poles of | 


the World: Hence one of them is called the Equinottial 


Colure, and the other the Solſtitial Colure. Theſe Circles 
divide the Surface of the Globe into four equal Parts, Aud 
ting the four, SEASONS of the Lear. 
Def. XLIV. The REcEss10N of the. Equixoxes i is that 
| flow Motion which the Equinoctial Points are, by long Ob- 
ſervation, found to have from Eaſt to Weſt, contrary to the 
Order of the Sizns, at the Rate of one Degree in 72 Years, 
and by this retrograde Motion of the EquinoRial Points, 
and conſequently of the Ecliptic, the Signs. have departed 
from the Conſtellations in which they originally were, 
which has cauſed all thoſe Conſtellations to have an 
apparent Motion forward: and thus we find the Conſtel- 
lation of Aries is now (not i in the Sign of that Name, but is} 
advanced forward into the ſecond Sign, taking the Place 
which Taurus formerly had. Taurus being now in Gemini, 
and ſoon; which is the Reaſon why you fee the Conſtella- 
tions drawn as they are on the Celeſtial Globe, The phy- 
ſical Cauſe of all which is, our Earth, not being of a truly 
ſpherical Fi igure, but a littie flatted at the Poles, muſt have 
a conical Motion of 1 its Axis, which carries the Poles of the 
C Word 
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World round the Poles of the Ecliptic in the long Period 
of nearly 26000 Years, which has been lap the great 


Tan Var. * 


Def. XLV. An Armillary Suzan is an aſtronomical 


| Inſtrument, conſiſting of an artificial Diſpoſition of all the 


great and ſmall Circles of Note, before deſcribed, viz. the 
Horizon, the Braſs Meridian, the Equi noct ial, the Ecliptic 


with the Zodiac, the Eguinoctial, and Sol/titial Colures, the 


Tropics and Polar Circles, the Axis of the World, with the 


ſmall Hour Circle and Index; all which compages of Circles 


revolve like the Globe, on the Axis of the World, and 


thereby greatly facilitate the Idea we ought to have of thoſe 


imaginary Circles in the Heavens, and their ſeveral Uſes ; 


And, by Means of the Quadrant of Altitude, any ſpherical 
| Triangle may be formed, and its Solution given by In- 


ſpection; which renders this Inſtrument of great Utility in 


f Aſlronomy, and the Uſe of the Globes; a Print of which we 
have therefore thought neceſſary to prefix to theſe Definitions. 


With reſpect to the Poſition of the Sphere or Globe, there 


are the following Diſtinctions: 


Def. XLVI. A Parallel SPHERE 18 that Polition of it 


Fat the Equator coincides with the Horizon, and conſe- 


_ quently the Poles of the World are the Zenith and Nadir 
Points. The Parallels of Latitude here are all parallel to 


the Horizon ; but there can be no ſuch Diſpoſition of the 
Sphere, but to an Inhabitant immediately under the Poles. 


| See Fig. 4. Plate 2d. 


- Def. XLVII. A right, or dire SpuERE is that Poſition 


| where the Equator and all its Parallels make right Angles 


with the Horizon. The Inhabitants of this Sphere are only 
thoſe who live under the Equinoctial Line. See Fig. 5. 

Def. XLVIII. An Oblique SPHERE is when the Equi- 
noctial makes an obl:gue Angle with the Horizon: and there- 
fore is any other Potition than the two former, and which 
every Inhabitant muſt have who does not live under the 
Equator and the Poles: 


Def. XLIX. + 1 be Diurnal ARCH is chat Part of a pa- 
hy 


* $9 called from PLAT the Diſciple of S0cRATES, who is vid. to 
Pave firſt obſerved this apparant Motion of the Stars; he died in the 


| wy Year of the 105th Olympiad on his Birth-day, in the 81K Year ' 
is Age 


5, Arches are ſhewn by Inipection at one Men; by Means pf 
os New Solar Horizon, | 
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rallel of Declination which ſtands above the Horizon; the 
other Part, which is below it, is called the Nocturnal Arch. 


Def. L. Aſcenſional DIFFERENCE is the Difference in the 


Aſcenſion of an Object above the Horizon, in a right and an 
oblique Sphere; but in a right Sphere, every Celeſtial Phæ- 
nomenon muſt riſe and et at the Diſtance of fix Hours, from 
the Time of its being on the Meridian; therefore the aſcen- 
ſional Difference, turned into Time, ſhews how long the 


Star riſes or ſets before, or after the Hour of ih in an e 


W pe 


CHAP. m. 


Geographical and Aftronomical Drrixirioxs and PRIN- 


CIPLES relatius to the Ust of the GLOBES, continued. 


HE Surface of the Eta or Terraqueous Globe, 
_ conſiſts of LAx D and WATER, very nearly in Propor- 


tion as one to three "A 
The Land is divided as 1 . 


I. A ConTINENT is the largeſt Diviſion, or extent of 
Land: comprehending diverſe Countries and Kingdoms not 


ſeparated by Water. 


IT. An IsLAxp is any ſt Tract of Land ſurrounded : 


by Water, 


III. A PeninsULA, is a Part of Land encompaſſed with 


Water all round, except on one Part, which is called 
IV. An IsTMUs, being that narrow Neck of Land which 
_ Joins it to the Continent. 


V. A PROMONTORY is a mountainous” Part of Land, : 


ſtanding far out in the Sea, whoſe Fore-part is called 
VI. A Capx, or Head-Land. 

The aqueous Part of the Surface of the Earth has the fol- 
lowing Diſtinctions, or Diviſions : 


I. The Oczan is the largeſt Collection of Waters which 
lie between, and environs the Continents, _ 


II. The SEA is a ſmaller Part of the aqueous 8 of 


the Earth, lying between the Iſlands, Promontories, Sc. 
III. A Gurt is a Part of the Sea every where environed 
with Land, except on one ſmall Part, called 
IV. A Srakichr, or STRAIT, Which is that narrow 
Paſſage Jinivg. it to the adjacent Sea, 
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V. A lakes is any dtige os APES of ſtagnant Water, 
entirely ſurrounded by "Lag. 

"Theſe feveral Denominations of Land and Water need | 
no farther Account or Deſcription, as a bare Inſpection of 
the Globe will preſent them ſufficiently to the View. 

The moſt famous Diviſion of the Surface of the Earth, 
with regard to Heat and Cold, is into the five ZoNEs, of 
which, one is called the Torrid Zone, two are called Tempe- 


vu Zones, and the other two Frigid Zones. See Fig. 73 


I. The Torrid Zoxk is ſo called, from the Inhabitants 
being, as it were, torrified or ſcortched with the Sun's Heat; 
för this Part of the Earth is all that which lies between the 
two 1 of Canter and Capricorn, and over which the 

ine is obliquely poſited : from whence you will 

eaſily obſerve, that the Inhabitants of this Zone will have 

Jun vertical two Days in the Year, in paſſing from Tro- 
Half of the Ecliptic. 

II. The Temper ate ZONES are all thoſe Parts of the ter- 


Fiqueols Globe which lie between the TRoPICs and Polar 


IRCLES ; ahd conſequently there is one of theſe in the 
Northern, and one in the Southern Hemiſphere, as you may 


ſee very plainly on the Surface of the Globe. As we our- 
Telves ate Inhabitants of the North Temperate Zone, we 
find the Seaſons of the Year in a temperate Degree: Our 
Summer Suns are at a Diſtance from our Zenith, and we de 


n6t therefore Experience the greateſt Foree of his Beams. 
Again, we are neyer without his enlivening Influence” the 


Space of one natural Day. ſo that, uport the whole, we muſt 


reckon our ſituation the beſt that the Surface of the Earth 
can afford; the paradilics} Situation of England being the 


g Temperate Part of the Temperate + 
III. Tobe two Frigid Zo ks are fo called becauſe of the Eg 
exceſſive Told in thoſe Parts: Theſe ate improperly called 

Zones, being rather Areas comprehended between the Arctic 
and Antaraic Circles ; bu: „as with a little Conſideration it 


will appear, that ſince ane Half of the Year the Sun is above 
the Horizon, to the greateſt Part of theſe Zones for many 


Days and Months together, without ſetting, they muſt have 


a very conſiderable interval ot warm, or rather hot deaſon; and, 
ſince the Pole itſelf is enlightened conſtantly for {ix Months 


| Together, it muſt be conſidered as the Hotte at one Lime, 
as well as the coldeft Part at another, of the whole Eerth. 


There! is another Diviſion of the Earth's Surface into what 
e hey 
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they call CLiMATEs ; but this was more in Uſe among an- 
cient Geographers, than the Modern: 'T hey called all that 
Part of the Earth, a Climate, which allowed an Ingrea 
Half an Hour to a natural Day of 2K or the ff Climate, 
extending from the Equator to that Parallel Here the Day 
was 124 Hours long; from thence to the Parallel where the 


Day was 13 Hours, was called the ſecond Climate, and ſo on, 
through a Succeſſion of 24 Climates, till they came to the 
Polar Circles, where, the Sun not ſetting, the Day is 24 


Hours long. Here they reckoned their Cl mates by monthly 


Illuminations, and ſo had fix Climates within each Frigid 
Zone. But, to give a clearer Idea of this Matter, we {hall 


| give the following Table of Climates, 


4 TABLE of the CIINATES. 


CLIMATE: between the » Equator and the Polar Circles] 


Ch. Longeft | Latitude. JE cadib | C | Longeſt | Latitude, | Breadch., 
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7 
D 

124|8 2518 25|]13 118 4 jy 580 1 29 
8 | 
7 
6 


2.173.446; - 25 I 20 
3 
© 57 


t 
$-3 13 4 % $4 
. 4.114 [30 25] 
+ Sh 4 14 4 36 28 


wh 
Un 
+> 
— 
3 
: 8 
2 aS co 


19] 
15 

81 
3 
| 3 between the Polar Circles and the Poles. 
Length of Days. | Lanmudee Length of Days. Latitude. © 


© 
o 
O 
O 
O 
Q 
O 
o 


— 
SI 
un 

2 
a 
—1 
mM. oo» 0 t8 
da 
) WO 
to 
t3 
['S) 
UI 
ON 
co 
t3 
Oo 


"" Months.  D. M. | Months 85 
8 5 1 „ 67 21 | + | 78 
1 1 8 


There are 1525 other Diſtinctions! in See © con- 


cerning the INHABITANTS of the Earth, in regard to their 
| different Meridians or Parallels, viz. ſome are called the 


PERIOECI, that live under the ſame Parallel, but, in the 


oppoſite Semi-Cirdles of the ſame Meridian; both of them have 
the Seaſons of the Year the ſame ; the Sun, by its annual 


apparent Motions, coming to, or receding from the Vertex 


of both Places at the ſame Time of the Tear: but they 
- | change 
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change their Turns of Night and Day, ſo that when it is 
Mid-day to one, it is Mid. night to the other. 
 AnToEc1, are ſuch whoſe Habitations lie in the fame 


| Femi-circle of the Meridian, but in oppeſite Parallels, and both 


of them have Mid-day and A7:4-night at the ſame Inſtant of 


Time: but the Seaſons of the Year are different, it being 


Summer to the one when it is Vinter to the other. 

Laſtly, the AnTiIPoDEs, are thoſe whoſe Habitations 
being ſituated in oppoſite Parallels, and oppoſite Meridians, have 
their Feet diredtly opprfite to each other, in a Line paſſing 


through the Gender of the Earth: and they have not on] | 
their Days and Nights directiy contrary, but alſo the Seaſons of 


the Lear; when it is Summer in the one, it is Winter in the 
other Place, and when Mid- day i in the firſt, the ſecond has 


| Mid. night. 


The Inhabitants Ikewlfs receive Aherber Dibonination 
from their Shadows, viz, the Inhabitants of the Torrid 
Zone, are called 
The AmPnisci!, having their Meridian Shadows at 
Different Times of the Year, projected towards both Poles ; 


but when the Sun comes to be vertical to them, then they 
| have no Shadow, and are called Aſcii, or ſhadowlefs, nothing 
that ſtands upright, having a Shadow at Noon. 


The HETEROSCII are thoſe who inhabit the Fran ee 


Zone, as having the Meridian Shadow projected only towards 
one Pole throughout the whole Year. 


The PERIScII are thoſe who inhabit the two Frigid 
Zones, ſo called, becauſe their Shadow turns guite round them 
in the Space of 24 Hours. 


To theſe Definitions we may add, the Diſtinctions which 
the ancient Poets made, and are ſtill Tetained in the Writings | 


of Aſtronomy, relative to the riſing and ſetting of the Stars, 
which they call the Cœ/nical, Acronical and Heliacul. 


The Cſmical RISING or SETTING of a Star, 1 is when it 


xiſes or ſets at the Time when the Sn riſes. 


The Acronical RISING of the Star, is when it riſes when . 


the Sun /etts. 


The Heliacal RISING, is when the Star, or Planet emerges 


ont of the Sun beams, and is ſeen in a Morning before 5un 


riſing ; and it ſets Heliacally when it is fo near the Sun-beams 
that it ceaſes to be ſeen. 
Some other Definitions ofalt Fan the Conſideration of 


the Motion of the Earth ; that the Earth hath a Motion 


about 
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about its Axis is well known, and becauſe we call the Time 
in which it makes one Revolution a Dax, therefore this is 
called the diurnal Motion of the Earth. „„ 
It is alſo well known, that the Direction of this Motion 
is from Weſt to Eaſt, or according to the Order of the Signs 
of the Ecliptic in which they follow one another; and there- 
fore this, and all ſuch Motions are ſaid to be in Con/equentra. 
This real Motion of the Earth, from Weſt to Eaſt, occa- 
fions an apparent Motion of all the heavenly Bodies in a 
contrary DireQion, or from Eaſt to Weſt, which is therefore 
ſaid to be in Antecedentia, | 
The Space of Time in which the Earth revolves upon its 
Axis is twenty-three Hours, ffty-ſix Minutes, three Seconds, 
and twenty-eight Thirds; in which Space of Time a fixed 
Star will make one complete Revolution: This Space of 
Time is therefore called the S:dereal- Day. 7's 
But the Time in which the Sun departs from the Meri. 
dian and returns'to it again, or makes one Revolution, is 
called the Solar-Day. After the ſame Manner, we may 
conſider that the Space of 'i'ime in which thoſe Meridian- 
Revolutions are performed by the Moon and Planets, may, 
in like Manner, be called Lunar and Planetary Day. 
AsrRONEMERS begin, the any at Noon, and call the 
natural Day, including Common Day and Night, the Ny&.. 
hemeron; and they Number the Hours from one to twenty- 
four Hours ſucceſſively, and not by twice twelve, as the com- 
mon Uſage is by Clocks. 3 ox ks 
The YEAR, with Aſtronomers, begins when the Sun 
enters the firſt Scruple of Aries, on the firſt Sign of the 
Ecliptic : but this Beginning of the Year cannot, on that 
Account, be ſtable, or fixed; becauſe, as we have before 
obſerved, the Equinoctial Points have a flow Motion in An- 
tecedentia, or contrary to the Order of the Signs: There 
fore the Sun, which moves in a contrary Direction, or in 
Conſequentia, will arrive at the vernal Equinox ſooner, each 
| Year, than it would have done, had that Point been fixed: 
conſequently, the Moment of Time in which the Sun enters 
the vernal Equinox will happen a little Matter ſooner, every 
' Year, than it did in the preceding Year, viz. by about twenty. 
Minutes. The Time of this vernal Equinox will, therefore, 
conſtantly anticipate the Pime of the preceding One, and 
this is what is ſo frequently called the Preceſſan of the- 
Equinox, Da EE 5 
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The Pracks in which the heavenly Bodies appear, as 


viewed from the Earth or Sun, are differently denominated 1 
The Place of a Planet when viewed from the EarTH, is 
called the Geocentric Place; but when it is viewed from the 
Sun, it is called the Heliocentric Place. Accordingly, in the 


Epbemeris, (which ought ever to be had at Hand when the - 


Globes are in Uſe) theſe Places are properly tabulated; the 
Seocentric Places of the Sun, Moon; and Planets, for every 


Day of the Month through the Year; and the Helizcentric 


Places for every fixth Day only. e 
Tuheſe Geocentric Places we have regard to in the Uſe of 


the GLoBEs, and the Heliocentrie ones become neceſlary in 


the Uſe o! the ORRERVYV. The difference between the 
© Geocentric, and the Heliocentric Place of a Planet, is 


equal to the Quantity of the Angle under which the Radius 


of the Earth's Orbit is ſeen from the Planet which is there- 


fore called the Parailax of the annual ORBIT. The Word 


| Parallax meaning no more than the Difference of Places in 


which the {ame Object will appear if viewed from two dif- 


ferent Stations, 


TP he Nopts of a Planet's Orbit are thoſe Points in which 
the Orbit interſects the Ecliptic. Thus the Equinoctial 


Points may be called the Nodes of the Sun's Orbit, with 


reſpect to the Equinoctial Line 3 but the Nodes of the Planets 
are of little Account, as they are too flow to have a ſenſible 
Motion in the Space of a few Years ; and the Obliquity of 
their Orbits, or their Inclinations to the Plane of the Eclip= 
tic, are for the moſt Part too ſmall to be regarded in the Uſe 


of the Globes: But it is far otherwiſe with reſpe& to the 
NopEts and ORBIT of the Moo; the latter of which makes 
an Angle of no leſs than 5? 187 with the Ecliptic, and the 


Lunar Nodes have too ſenſible a Motion not to be rega:ded 


even in the Uſe of the Globes, and therefore a Table is pro- 


vided in the Ephemeris to aſcertain the Place of the aſcending 


Node for every ſixth Day of the Month throughout the 
Year. This gives Occaſion for the Nodes and Orbit of the 


Moon to be continually re&ified on the Surface of the Ce- 


leſtial Globe. 7 , 
As we ſee not the true and real MoTIoON of the Planets 
from the EARTH, but only their apparent ones, the Direction 
of thoſe Motions will be often apparently variable; for 


ſometimes they will appear to be direct in Motion, ſometimes 


retrograde, or to move from Eaſi to Meſt; and between theſe 
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two contrary Directions, they will appear to have no Mo-: 
tion for ſome Time, or to be fationary in the Heavens ; 
Therefore, in the Ephemerit, among the Geocentric Places 
of the Planets, you will ſee the Letter D at the Place whera 


the Planet begins to appear dire in Motion; and againſt x 
the Place where it begins to appear retrograde there is the i 
All that we have hitherto ſaid concerning the Places, v9 
Nodes, &c. of the Planets, is found in the Ephemeris publiſhed. "FH 
The „ of the Earth being nearly Globular, a Perſon . 46 
who walks directly North or South, as his Eye is always to the 1 
Pole of the Horizon, that horizontal Circle in the Heavens N [1 
muſt ever move through the ſame Space, or deſcribe the ſame 1 7 ; wt 
Arch on the Meridian in the Heayens, as he deſcribes or goes Hy 
through on the Meridian of the Earth : thar is, if he walks _ N 
through one Degree of the Ferreſtrial Meridian Northward, it) 


then will his Horizon deſcend one Degree on the Northern 
Part of the Meridian in the Heavens, and aſcend one Pe- 
Nec on the douthern Part, and fo for any other Space or 
Number of Degrees. Therefore if an Inhabitant of the 
Equator, Who views the Poles of the World in the Horizon 
Itſelf, were to ſet out on a Journey directly Northward, When 
he had travelled over one Degree he would obſerve tae North 
Pole of the World to be elevated juſt one De ree above his 
Horizon z when he had proceeded over the Space of ten Den 
 grees. as his Horizon was depreſſed ſo many Degrees below 
the Pole, fo the Pole muſt of Courſe appear elevated ten Dee? 
grees above the Horizon, and ſo much will the South Pole 
de depreſſed: From whence it appears, that the Elevation 
of the Pole above the Horizon of any inhabitant is always 
equal to his Diſtance from the Equator, in Degrees of thg 
Ferreftrial Meridian: And therefore it is evident, that the 
 Elevatjon of the Pole is always equal to the Latitude of the Place: 
and this 1s a fundamental Theorem for the Rectification of 
C Id Eg ni. 
It has been found, by frequent Menfyratipns. that, in order 
to raiſe or depreſs the Pole one Degree, a Perſon muft-paſyg_ 
over the Space of 694 MILES directly North, or >guth, 
which, therefore, is the Eng//h Meaſure of one Degree of q 
Fern Meridia, inns ne md ink 216, 
Having now premiſed every Thing that ſeems to be ne- 
ceſlary for the due Underſtanding the Uſe of the Globes we 
| CL Proseeg 
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proceed to the Soldttön of ſuch Problems in Aſtronomy, Geo- 


graphy, &c. as will afford a rational and inſtructive Amuſe- 


ment to the young Student in thoſe Sciences, and to Ladies 
and Gentlemen in general. 


7 = . * >, 
: q 2 ” | 2 . 7 ; 
* N F — . 
f * . f Fo. — N 
* £ x - 
C FE A Fs I V "= 


The Uſe of the CxIESTIAL GLoBE in yy SoLUTION of Pro- 
 BLEMS relative to the e 5 


Probe I. 


T0 Rrcriry the Globe for any particular Place, as „ Lon- 


DON. 
To re#tify the Globe implies ſeveral particular Things to 


be done, as (1) Elevate the North Pole above the Horizon 


ſo many Degrees as is equal to the Latitude of the Place, (2) 


Find the Sur's Place in the Ecliptic on the Surface of the 
Globe, and bring it to the brazen Meridian. (3) The 


Sun's Place being under the Meridian, ſet the hls of the 
Hour Circle to XII. (4) Set the Meridian of the Globe 
North and Souih by the Compaſs, or Magnetical Needle, as 


directed in the Dennition thereof, Theſe Things being 


done, the Globe is rectified, or put into a Poſition ſimilar 
to the concave Surface of the Heavens for the Latitude of 


i London. 9 


Prob. IL 7 0 find th JE 8 PLACE in the b nya for any 


giv 'n Day: 


For this Purpoſe, thers are, on the broad Frame of the 


: Horizon,: a Calendar of Months and ky ms placed by the 


Ecliptic, divided into its twelve Signs and Degrees, the 21ſt 


of - //arh nearly anſwers to the Beginning of the Ecliptic, 


or firſt Point of Aries; In the Calendar, therefore, find the 


given day of the Month, and, againſt it, obſerve the correſ- 


pogding: Part of the Ecliptic, and that is the Sun's mean 


Place for that Day. Thus, for Example, againſt May 11th 


von find the 21ſt Deas of Taurus for the Place of the Sun 
jn the Ecliptic at that Time. 

Prob. III. 70 find the Sun's Drckix arion for any given 
Day's in the Year, 


ag 2 -., os CE: | Find 
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Find the Sun's Place in the Ecliptie, and bring it to the 


Meridian; and the Degree of the Meridian immediately 


over it, is the Declination ſought. For Example; on May 


11th the Sun's Place is in the 2 1ſt Degree of Taurus; this, 
being brought to the Meridian, will ſhew the Sun s Decli- 


nation immediately over it to be 18 Degrees. 
Prob. IV. To find the SUN'S RIGHT AscENs ION. 


Bring the Sun's Place to the Meridian, and ſee what 
Point of the Equinoctial is interſected by the Meridian; 
which, for the 11th of May, will be found to be the 47˙ 40 


for the Right Aſcenſion required for that Day. 
Prob. V. To find the SUN's AMPLITUDE, 
Bring the Sun's Place to the eattern Part of the Horizon, 


and the Arch of the Horizon betwixt it and the eaſtern Point 
is the Amplitude Ortive, North or South: Then turn the 


Globe about till the Sun's Place is in the weſtern Horizon, 


then will its occaſfve Amplitude be equal to the Ortive, and 


of the ſame Denomination. Thus, on the 11th of May, 
the Sun will riſe with 302 of North Amplitude, and ſet as 
far from the weſtern Point of the Horizon to the North. 

Prob. VI. To find the TIME when the SUN RIS Es, or SETS, 
on any given Day. . 


Rectify the Globe for the given Day; then wer che 


Globe till the Sun's Place touches the eaſtern Part of the 


Horizon, and the Index of the Horary Circle will ſhew the 
Time of its riſing. After that turn the Globe about till the 

_ Sun's Place comes into the weſtern Semi-circle of the Ho- 
Tizon, and the Index will ſhew the Time of its ſetting for 


the given Day. Thus, on the 11th of Hay the Sun will be 
ſeen to riſe about a Quarter after VI. and ſet the ſame Time 
before VIII. 


Prob. VII. To find the LENGTH of 4 given Day or 


Niohr. | 


9 This is immediately deduced from the foregoing Pro- 
blem; for ſince the Time between riſing to the Meridian, 
and deſcending from thence to the Horizon, muſt be equal, 


therefore twice the Hour of ſetting will be the Leagth of 


the Day. Thus, on May 11, the Sun ſets at VIIh 45, the 


double of which Number is XV® 3o/, the Length of the 
Day; the Length of the Night muſt then be of Courſe 
VIII 30. Thus the Length of the longeſt and ſhorteſt Days 
muſt be found on the Globe, as alſo the greateſt Amplitudes, 
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he eaſtern Horizon: then obſervè the 
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Deelinations, Sc. and; by à bare Inſpection of the Globe, 


will appear, that the Jong Summer Day is equal to the 2 


Night in Winter, and, Vice Verſa, in regard to the Nights. 
Prob. VIII. Te find the SUN'S abligne ASCENSION. 
Find the Place of the Sun, in the Fel tic, and bring it to 

1 tk of the ] qui- | 
noctial in its Interſection with the Horizon, which for the 


Arth of May you will find to be 212 400, the Obligne Aſcenſion 


uired. 
b. IX. 7 find ihe Aſeenſs onal Ditrxnexct, or the Time 
the 805 = before or after Six. 
From the right A found by Prob. IV.) ſubtract 


the oblique Aſcenſion, found by the laſt, and the Remainder 
is the Aſcenſional Difference i in Degrees. 


Thus for the Right Aſcenſion is og 47 & 


1ith of May CNY „ 49 


Aſcenfional Difference _ 
pak : 27 Convert the Drokkzs, Minutes, and Seconds, 
F right ASCENSION in the EQUIONCTIAL, into HOURS, Se- 


bonds, und Minutes of TIME. 


This Problem, very uſeful in Aſtronomy, i 18 moſt readily 


 folved by the following Table; 
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By which the Longitude expreſt in Degrees, Minutes, a 
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Seconds, 
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EXAMPLE, 


In what Time will 49? 7 and 1%! of 1 be Enie 
peſo under the Meridian? a 13 f 


49* of OT 1 167 | ol! 0. 
Againſt 0 -: TT 0 0 
F rc 52 


Anſwer 49 37 13 — 3 187 287% n 


In like manner the Aſcenſional Difference, bein juſt 262, 
anſwers to Ih 44/, which is an Hour and 4 before ſix, 
agreeable to the Problem VT. : 

Prob. XI. To convert TIME into 1 or to 70% what 
Number of Degrees, Minutes, and Seconds paſs under the Me- 


ridian ina given Time. 


The Solution of this Problem 1 is likewiſe moſt ealy by a 
T able, which we have therefore here inſerted : 


EXAMPLE, | 
Suppoſe it be required to know what Number: of Degrees, 


Minutes, and Seconds, of the Equincctial, paſs under the 


Meridian in 3h 19/ 28” 52”, the uantirles of Motion taken 


out of the Second Column, anſwering to the ſeveral Parts. 


of Time in the firſt Column, being placed apoſitely, and 
added together as before, will give the Anſwer, 495 37 130 | 
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By which the Longitude expreſt in Hours, Minutes, and Se- "4 
conds, &c. may be reduced to Degrees, Minutes, and Se- 1 
conds, Sc. 1 8 
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rectified for this Metropolis. - T2 
It is collected from many Obſervations that have been made 
by Aſtronomers, that the Sun, after its Deſcent below the 


„ 0 

1 
* 

"08 


3b * of Oo” 2 & of 
Thus, 18 © © 4 30 0 
againſt 28 0 . 0. 
oY 52 13 


„ 318 28 52 - Sum 49 35 13 
Prob. XII. To find the Beginning and End of the Grepufe 


Horizon, has its Rays refracted through, and N e 8 


the Atmoſphere near the Earth, till his Depreflion be equal 
do about 182; at the End of which Time, the Atmoſphere 


becomes wholly Dark, at leaſt what we call dark Nigbt then 


begins; and the Time from his ſetting, *till his Depreffion 


being 182 below the Horizon. is called the Crepuſculum, or 


Twilight. But when the Sun 1s 182 helow the Horizon, at 
any Time, the Place in the Ecliptic Diametricaily oppoſite 


to the Sun, is, of Courſe, 182 above the Horizon; And 
therefore let us ſuppoſe the Sun in the firſt Degree of Tau- 


rut, which, by the Calendar, you will ſee is on the 21ft of 


April. The Point of the Ecliptic oppoſite to this is the 


beginning of Scorpio : Therefore, when the Sun, in the firſt 


Scruple of Taurus, is below the Horizon in the Weſtern 
Hemiſphere, the beginning of Scorpio will be 182 above the 
Eaftern Horizon: Conſequently, if the Quadrant of Alti- 
tude, and the Globe be ſo moved together, till the begin- 
ning of Scorpio coincides with the 189 of the Quadrant, 
then will the Index Point to the Time when the Twilight 
Ends on the 21ſt of April, which will be about 25' atter 
IX, and the Sun ſets that Day about VII, as is found by 
Problem VI. Therefore the CI of the Morning and 
Evening Twilight, will, on that Day, be near 2h 25% _ 
Prob. XIII. . Har the ALTITUDE of the SUN on any 
given Hour of the Davy, and Latitude of the Place, 


Feind the Sun's Place in the Ecliptic, bring it to the Me- 
 ridian, and ſet the Hour Index to XII; then Ro Ho 
. "Y oe en ego 


Globe about till the Index points to the given Hour; and 


the 'Quadrant of Altitude being ſcrewed to the Zenith, 
bring it to lie over the Sun's Place, and the Number of 
Degrees upon the Quadrant, contained between the Sun's 
Place and the Horizon, will be the Altitude required, 
Thus, for Example; on the 11th of. May, at IX in the 
Morning, the Sun's Altitude will be found near 42 De- 
grees. . : 


N. B. If the Place of the Sun be brought to the Meri. 


dian, it is then ſaid to Culminate; and its Meridian Altitude 


for that, or any other Day, while it is in the ſix Northern 
Signs, Will be evidently | equal to its Declinatiin added to the | 


Elevation of the Equator, or Compliment of the Latitude. 
But, while the Sun is in the ſix Winter Signs, the Sun's 
Declination, deduced from the Co-latitude, will give his Me- 
ridian Altitude, and vice verſa, _ 
Prob. XIV. To find the SUN's AZIMUTH for any given 
Hour of the Dax, and Latitude of the Place. 8 
Rectify the Globe, and proceed as directed in the laſt 


Problem: then the 4ngle or Arch of the Horizon contained 


between the Meridian and Quadrant of Altitude, will be 


the Azimuth of the Sun at the North or South Part of the 


Horizon, at the given Hour of the Day. 5 5 
Prob. XV. To find the Hour of ihe DAY and the Sun's 
AzIMUTH, having the Latituve of ihe Place, the Place of the 
Sun, and its A.titude known by Obſervation, | 5 
KRectify the Globe, for the Latitude and Place of the Sun, 
then move the Globe and Quadrant of Altitude ſo together, 
that the Sun's Place may cut the given Degree of Altitude 
on the Quadrant: Then the index will ſhew the Hour, and 
the Quadrant will cut the Azimuth in the Horizon. Thus, 
at London, on the 11th of May, ſuppoſing the Sun's Alti= 
tude to be obſerved in the Forenoon to be 422, then will the 
Index point to the Hour of IX, and the Sun's Azimuth is 
about 632? from the South. Y 
N. B. The Sun's ALTITUDE is eaſily taken by any 


QUADRANT having Sights and a Plumb-line; for, holding 


the Quadrant toward the Sun, ſo that its Rays, paſſing 
through a ſmall Hole in one Sight, may fall exactly on the 
oe ae Hole on the other, the Plumb-live will cut 
the Degree on the Limb of the Quadrant equal to the Heigbt 


of the Sun, But the beſt and moſt accurate Method of taking 
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the Sun" s Altitude, is by a Hadley s Quadrant with an An. 
 TIFICIAL HokIZ ON. 

Prob. XVI. To find the Hour of the Davy, when the Sux 
Hines, for. any given Latitude and Day of the Month, 8 

Place the Frame of the Globe level, and the Meridian due 
North and South by the Needle: then Rectify the Globe to 
the Latitude, and fix a Pin or Needle perpendicular to the 

Surface of the Globe, in the Place of the Sun, which bring 
to the Meridian, and fix the Hour Index to XII: then turn 
the Globe about till the Pin caſt no ſhadow, for it will then 
be exactly under the Sun, and the Index will ſhew the Hour 

of the Day. 

Prob. XVII. To find 155 Alrirupg of the 5 and Hr 
of the Day, from the 11 Place of the SUN, and his 
AZIMU'L H given. 

Rectiſy che Globe for the Lativyds. Plas of the Sun, 
Ec. then Place the Quadrant of Altitude to the given Azi- 
muth in the Horizon, and move the Globe about till the 
| Sun's Place comes upon the Edge of the Quadrant, which 
will then ſhew its Altitude, and the Index will point to the 
Hour. Thus, ſuppoſe at Lindon on the 11th of May, I ob- 
ſerve the Azimuth of the Sun in the Forenoon to be 632 
from the South, then having placed the Quadrant of Alti- 
tude to that Degree of the Horizon, and brought the Sun's 
Place, or 21ſt Degree of Taurus, to the Edge of it, it will 
cut 422 of the Quadrant for the Sun s Altitude, and the Index | 
will point to IX. o' Clock. | 

Prob. XVIII. To find the LATITUDE of the Pr ACE, from , 
the given Declination and Meridian ALTITUDE of the SUN, 

Mark the Point of Declination upon the Meridian, whe- 
ther North or South, then flide the Meridian up or down in 
the Notches till the Point of Declin:tion be ſo far diſtant 
from the Horizon, as is equal to the given Meridian Altitude: 

then will the Axis of the Earth, or Pole of the World have its 
proper Height above the Horizon, and ſhew the true Latitude 
of the Place, The eg of this Problem is very evident, 
from the Note of Pr, blem XIII. = 

Prob. XIX. T5 find the ANGLE which the Ectizric 
males with the Hon Iz ox, for any HOUR of a given Day and 

 LaTiTUDE of the Pact. 
Rectify the Glove for the Latitude, Sun's Place, and 
op Hour ; then lay the Quadrant of Altitude over the 
gle of the Eeliptic, and the Arch of io Quadrant, con- 
tained. 
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tained between that Pole and the Zenith, will ſhew the 
Number of Degrees in the Alt;:11e of the Ecliptic, or No- 


nazelimal Degree : Thus on thy: 11th of May at 1X in the 


Morning, the Pole of the Ecliptic will be diſtant from the 
Zenith 44? 30, which is equal to the Elevation of the Eclip- 
tic above the Horizon at that Time. 

Prob. XX. To find the PosIT ON, or AzIMUTH of the 
NONAGESIMAL DEGREE of the pit, for any given LAs 
TiTUDE, and TIME of the Day. 

Let every Thing be done as directed in the laſt Problem z 
then obſerve the Number of Degrees in the Arch of the 


Horizon, intercepted betwcen the North Point and the 


uadrant of Altitude, lying over the Pole of the Eciiptic; 
for that will be the Azimuth of the Nonage/imal Degree 
from the South Point of the Horizon. Thus, for the 11th 
of May, in the Latitude of London, at IX i in the Sven; 
it will be about 35 Degrees. 

Prob. XXI. + find the PornT of the Eciirric. which is 
the NONAGESIMAL DEGREE, for any given * IME of the Day, 
and LATITUDE of th: Place. 

Having found the Azimuth of the Nonagfimal Degree by 
the laſt Problem, bring the Quadrant of Altitude to cut the 


South Part of the Horizon in th ſame Number of Degrees, 


while the Hour-hand points at the given Time ; then will 


the Edge if the Quadrant interſect the Ec liptic 1 1 the No- 


raveſimal Degree required, which for the 11th of May, at 
IX. in the Morning, at London, will be 209 of Aries. 
N. B. In the ſix aſcen ling digns, the Nonageſimal Des 


gree is always to the Eaſi of the Meridian; but in the fix 


deſcending digne, it is to the Meſtward of it. Note alſo, 


the Point "called Medium Cœli, or Mid- Heaven, is that De- 


giee of the Ecliptie which culminates: or 1+ in the Meridian ; 
and therefore js always known by Inſpection, Which! in this 
Example is about 55 of Aries. 

Prob. XXII. To find the DEPRESSION of the SUN lab 


the HoRIZ ON, and th ATIMUTH at any Hou in the NIGHT, = 


for the GiveN TIME and LaTiTUDE 3 Place 
Having rectified the Globe for the Latitude. un's Place, 
and Hour of the Night; take a Point in the Ecliptic exactly 
- oppoſite to the Sun's given Place, and then find the Sun's 
Altitude and Azimuth for that Point, as directed in Prob, 
XIII. and XIV. and theſe will be the Depreſſion and the 


- Azimuth required. Thus, for the 1ith of Aa, the Sun 
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being in the 21ſt of Taurus, and turning the Globe about 

till the Index point at IX at Night, you will obſerve the op- 
poſite Point of the Ecliptic, which is the 21ſt of Scorpio, 

| | Juſt as far above the Southern Horizon as the Sun's Place is 

FE depreſſed below the Northern Part; Then bringing the 
Quadrant of Altitude to Jie over that Degree, you Will * 

ſerve its Altitude on the Edge of the Quadrant to be 102 

and its Azimuth 40? 307 from the South; and ſuch is he 
Depreſſun of the Sun, and its inn from the Nor th, atthe 
given Time. 1 
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The Usz of the CELESTIAL GTORE in the SOLUTIONS f 
PROBLEMS concerning the Moo, 


HE foregoing Problems are ſuch as relate to the Sox, 
whole Path is conſtantly the fame in the Heavens, and 
the Motion of the Nodes of his Orbit not being ſenſible in a 
few Years. Solutions of the Problems relative to this Lu- 
minary are of the moſt ſimple Kind, and admit of no Variation 
N in a long Courſe of Time; But it is far otherwiſe with re- 
ſpect to the Moon, whoſe Orbit conſtantly varies its Po- 
| ſition, and the Place of her Node is always e ; we do 
not here ſpeak of its variable Inclination to the Ecliptie, as 
being too nice an Affair in the C/ of the Globe. | 
Again : the Motion of the Moon being very irregular, 
and variable in every Part of its Orbit, this, together with 
the Motion of the Orbit itſelf, make it impoſſible to aſcertain 
her Place by any conſtant Calendar, ſuch as we uſe for the 
Sun ; but her Place mult be previouſly calculated for every 
Day in every Month, and that for every particular Tear: Such 
Calculations diſpoſed in proper Tables, make what is called 
an Ephemer is of the Moon's Motion: but, even in this Ephe- 
meris, her Place is only ſhewn at the Beginning of each Day, 
or XII #Clock at Noon. If her Place be required for any 


other Time of the Day, that muſt be found by conſidering | 5 
what is the Quantity of her diurnal Motion, or the Space in os 
the Ec:iptic ſhe paſſes through for that Day. For this Pur- | + 
poſe, we ſhall inſert a proper TABLE at Problem XXV. | 
And whereas there have been many Contrivances for re- 4 


preſenting 
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Feten the variable PTR, or Ogi of the Moon, 
over the Surface of th- Celeſtial {31,0BE, and ſome of them 
both troubleſome and expenſive, I ſhall here deſcribe the 
Method which J have always uſed myſelf, and think to be 
the moſt natural, eaſy, and demonſtrable of anv, which is, 
by tying faſt a ſilken LIx E over the Surface of the Globe, 
| exactly on the Ecliptic; which may be afterwards removed 
towards the North, or South, juſt equal to the Latitude of 
„ the Lunar Orbit in the Heavens, and the Points of Inter— 
N ſcction with the Ecliptic or N des) will be ſuch, as the 
Table in the Epbemeris aſſigns for every Sixth Day i in the 
Year, 
hat Point of Interſection, or Nope of the Lunar Orbit, 
in which the Moo aſcends from the Southern to the Northern 
Part, is called the Aſcending Node, or, (according to the 
aſtrological Cant) the Dragon's Head, and is diſtinguiſhed by 
this Character 3; and the other Node, or Drogon's Tail, 
is repreſented by the fame Cheracter inverted, thus &: But 
this laſt is not ſound in the Ephemeris, as not being neceſ- 
ſary ; for the Place of one Node being given, the Place of 
the other is known, as being diametrically oppoſite to it. 
Prob. XXIII. To find $0e 5 NovEs of the MooN's ORBIT for 
any given | IMP. 
On the firit Page. of White's or Parker's Ephemeris, pu- 
bliſhed annually, in the Table of Geocertric Motions, is a 
ſmall Table on the Top, containing the Latitude of the 
Planets for every ſixth Day; but in the laſt Column of this 
Table, towards the Right-hand, are the Numbers which 
ſhew the Sign, Degree, and Minutes of the Place of the 
Node. Thus, for Inftance, on the 11th of May, 1702, the 
Place of the aſcending Node will be found 1: 8 112 34; 
and, therefore, the deſcending Node will be in the ſame 
Degree and Minute of the oppoſite Sign Scorpio m. ; 
N. B. You will find, by this T able, that the Motion of 
the Lunar Nodes is ſo very flow as to alter but a few Minutes 
in a Month, it making one Revolution through the Eclip- 
tic in almoſt 19 Years. 
Prob. XXIV. To affien the Oxpir of the Moon its Proper 
PosITION j in the Heavens for any given TIME. 
Having found the Nodes by the foregoing Problem, reckon 
from thence gc? cach Way in the Ecliptic, where you muſt 
begin to elevate, or remove the Silk Line, (now lying on 
the Ecliptic) towards each of its Poles, keeping it, without 


any 
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| 
| any Motion, in the Points of the Nodes, by a gradual removing 
ö the Moon's Orbit trom the Ecliptic you will ſtop at her 
g utmoſt Latitude, which is 5 4 Degrees; which points on 
either Side of the Ecliptic, are ally determined by the Pa- 
= rallels of Latitude which paſs through every Degree, to the 
| extent of the Zodiac, on either Side the Ecliptic. The 
S11k-line, in this Poſition will duc repreſent: the Lunar ORziT 
in the Heavens for that Dey. 
Prob. XXV./To find th! Moon's Donna Mon 105, in 
the EcLIPTIc, fer any given DAY. 
Find her Place for the given Day at Noon in the ſecond 
Column of daily Geocentric Motions, and ſubtract from it 
her Place on the preceding Day at Noon, and the Difterence 
will be the Space ſhe has deſcribed for that Day, and is the 
Quantity of the Diurnal Motion fought. For Example, let 
her Diurnal Motion be requited for the 11th of May, 1702, 


6ẽßVw — r oem eee 
* - — 0 r 


| On the 11th of May her Place is v9 9 17. 
On the 10th of May IE 17. 45 
1 The Durnal Motion ſought „„ 327 
1 Now the Diurnal Motion of the Moon being variable 


added the following Table containing the Diurnal Metions, 
from the leaſt to the greateſt, which differ only by 107, in 
22 different Columns; of Courſe, upon the Top of one of 
theſe you will obſerve the Diurnal Motion, juſt now found, 
pretty nearly ; and the 24 Hours being placed by the Side 5 
of the Table, it will be caſy from thence, to ſee what Part 
of the Diurnal Motion ot the Moon antwers to any given 
Number of Hours. 7 hus, for the. Diurnal Motion 


3 from 11? 46' when %%, to 15% 16/, when great: 15 L have. 
| 


above found of 125 32“, you will rnd, on the Top of | 
ihe 6th Column, 122 305 and under it, againſt the 9b, you a 

will find 4? 43 « hich is her Motion in the Ecliptic in the | 
Space of q Hours for that Day. ( 
P::b. XXVI. T7» find the MooN's PLACE the Ediptic for 5 
any given HOUR of ihe Day. I 
Look in the ſecond Column of the large Table of the daily * 
Ceocentrit Motions, and you will find oppoſite to the given 0 
Day of the Month, the Moon's Place in the Ecliptic for . 
that Day at Noon; and, by the foregoing Problem, find the 8 
Space ſhe has deicribed > Noon to be the given Moment Ci 
of Time, which, added to the former, will be her Place in fi 
ihe cli e: C, as requized tor the preient Moment: Thus on 1 
{y 
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FABLE for finding the hourly Motion of the Moon, and 
thereby her true Place at any Time of the Day. | 
| 3 3 * 
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the 10th of May her Place at Noon will be found in * 


45 of 2, and ſince her Motion for that Day is 122 32, in 


nine Hours ſhe will have paſſed over 49 43, which added to 
her Place at Noon, will give 22* 21' of f 


the Toth of May at IX at Night, 1 
Prob. XXVII. Zo find the Moon's PLact in her 
On IT for any given Day and Hou, 7 
Having found her Place in the Zcliptic by the preceding; 


Problem, you are to obſerve, that through every Degree of 


for her Place on 


the Ecliptic, perpendicular thereto, are drawn in the Zo- 


diac, Circles of Latitude: Then that Circle which paſſes 
through the Moon's Place in the Ecliptic. will interſe& the 


Silken-line, and, thereby, ſhew her true Place in that Artif. 
cia! Orbit, which may be denoted by a Piece of Paper cut 


from the Copper Plate Print 


given with the Globes, in 


Form of a Creſc-nt, and placed upon the ſaid Line, where we 


ſuppoſe it to remain during the Courſe of theſe Pr 


oblems, 
which 
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| 4 TABLE for finding the hourly Motion of the Moon, arid | 
thereby her true Place at any Time of the Day. 


— 


he 


1 30113 4 
md. m. 


[13 5014 6 
d. m. d. m. 


— 
— 


— 
8 01 
+ 
OZ © © > 


=— 


K ol 
DD - — O 


| 


A 2 +> wo 1 4 "OH 


5 


2 


An 
5 
A C O 
O 
— 12 to Ur 
42 


2 
n 


14 16 14 20] 
d. m.\d. m. 


vw 20 
6 K 22 
4a Sh = ©\ 
9 4 2 
t> K — 22 
— Dee Ot 


: 


OO 
+ 22 


2e 


+ 22 


— 
ddI 

DO cw w | & 6c wn 
8 
2 


© & OA 
8 
} 


9 521 9 5% 
0 27,10 5 
Art 5/17 16 


112 11 TRE 20 


11 3211 24 


—— — 


12 46] 12 55 


x &'n > 


1 — — 


61 
elner CG 

Oy» G 

2 

2282220 


5 
| 


SI 
>] — 
— 


— 

\S 
\S © OO 
2 12 
22 


10 20.10 13 
10 42/10 49 
11 1311 26 
IT SI2 2 2 
ta 275 I2 35 
13. 5 13 14 


13 2113 JT 


& 56014 6 


13 43 13 59 


d. 


14 "3614 46114 5615 6 
FC. 


m. 


0D -— wu O9 
N P. — ww 


l 


tn \DS W 


QAO ww. GA 


Un w 3iGE) 


— —— 


© 


15 16] 
d. m. 

33} 0 38þ 
15 1 16 
55 1 54þ 
2 331 


m d. m >, m. 


37 


46 3 91 


„lt 


O 
1 
1 
2 
3 93 2 
D 
4 
5 


NY 
— 
2s 


. 
1 OO 
3 
* 
1 


i 
4 


te n - U Ut 
\S 


20 ma OY. 


e 


ofa ov ow |» + ww ID 


| 


10 
11 
11 
12 


5 2870 Tier Fe 
4011 12 11 16 


41,11 49.11 57 | 
18012 1712 35/1 4 


. 16 14 26 


12 
13 


5914 


14 


55.13 413 13 
33113 47173 58 
9 114 10,14 28 
4h 14. 56 Tz 6 


at Night. 
Prob. XXVIII. To find 1 the LATITUDE if the Moon fir 


will be the 


any given Day and HouR, 


which will all have regard to the 10th of 11 at £IX 0 Clock 


Having found her Place in the Elliptic, and allo i in her Orbit, 


the Arch of a Circle of Latitude between theſe. two Points, 
Quantity of her Latitude ſought, and is eafi] 

in Degrees and Parts of a Degree on the Zodiac of the G 

Thus, for the 10th of May, 1762, at Noon, her Latitude is 


ſeen 
lobe. 


2? /, the ſame as you will obſerve in the ird Column of 


Gercentric Motions againſt the given Day. 


N. B. In the Column of Latitudes you will ſee the Letter 
A, denoting the South LaTiTuDE, and the Letter B deno- 


tude at all, 


ting the North Latitude; and by theſe you will eaſily ſee 
| When the Moon is in cither Node, as there ſhe has no Lati- 


Prob, 
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Prob. XXIX. To find the Moon's DECLIN AT TON for any 
given Day or HouUR. 7 1 $f 
Ihe Place in her Orbit being found, by Problem XXVIII, 
bring the Creſcent to the General Meridian : Then the Arch 
of the Meridian, contained between it and the EquinoCtial, 
Will be the Declination ſought, which, in the foregoing Ex- 
ample on the 10th of May at Noon, 1762, will be about 252? 

Prob. XXX. To find the Moon's greateft and leaft MER 
DIAN ALTITUDES in any given LATITUDE, that of LonDON, 

for Example. | TEAS 
It is evident, this can happen only when the aſcending 
Node of the Moon is in the vernal Equinox; for then her 
greateſt Meridian ALTITUDE will be 52 greater than that 
of the Sun, and therefore about 672 : allo her leaſt Meri- 
dian Altitude will be 52 leſs than that of the Sun, and 
therefore only 102 : there will therefore be 57? Difference in 
the Meridian Altitude of the Moon; whereas, that of the Sun 
Z „ 5 0 10 
VNV. B. When the ſame aſcending Node is in the autumnn! by 
Equinox, then will her Meridian Altitudes differ by only 379: 1 
But theſe Phænomena can ſeperately happen but once in the 
revolution of a Node, or of nineteen Years ; And it will be a 
pleaſant Entertainment to place the Silk-line to croſs the 
Ecliptic in the Equinoctial Points alternately ; for then the 
"Reaſon will more evidently appear, why you obſerve the 
Moon ſometimes within 2392 of ear Zenith, and at other Times 
not more thin 10? above the Horizon, when ſhe is full South. 

Prob. XXXI. To find the Time of the Moon's RISING, 
SOUTHING, and SETTING, fbr any LATITUDE and given DAY 
of the YEAR. k V0 „ | : 5 

Firſt, rectify the Globe for the Latitude of the Place, and 
find the Moon's Place in her Orbit at Noon, for the given 

Day, which bring to the General Meridian, and ſet the 
Hour Index at XII; Then bring her Place to the Eaſtern 
Part of the Horizon, and the Index will ſhew the Time of 
her Semi-diurnal Arch, ſuppoſing the Moon were fixed in 
her Orbit; but as ſhe is not, the Quantity of her Motion, 
during the Time of that Semi-diurnal Arch, muſt be found 
and ſultracted from her Place at Noon, in order to give her 
Place in her Orbit pretty nearly at riſing; and the ſame 

Motion muſt be added to her Place at Noon, in order W 
give her Place in her Orbit at ſetting, Thus, for Example; 
on the 10th of May, 1762, at Londen the Moon's Place was 
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it receives thoſe various Appellations. 
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found in 182 of Sagittarius, which will give the Semi-diur- 
nal Arch about 459, in which Time the Motion of the Moon 
will be about 2? ; therefore her Place, at riſing, will be 169 
of that Sign, and her Place at ſetting about 209. | 


: * 


Secondly, find the Sun's Place for the 10th of May at 


Noon, bring it to the Meridian, and ſet the Hour Index 
to XII; Then turn the Globe about till the 16? of Sagit- 


tarius coincides with the Eaſtern Part of the Horizon; 
then will the Index Point to nearly Half an Hour after X at 


Night, which will be the Time of her riſing. Then bring 
the 182 of the ſame Sign to the Meridian, and the Index 
will point to II in the Morping for the Time of her Southing. 


_ Laſtly, the 209 of Sagittarius, being brought to the Veſtern 
Part of the Horizon, will ſhew the Time of her ſetting about 


a & after V in the Morning. 


| Prov. XXXII. To find the AMPLITUDE, AzIMUTH, Al- 
TITUDE, Cc. &c. of the Moin for any given Dav, Houk, 


and LATITUDE of the PLACE. 


When the Place of the Moon in her Orbit is Found for | 


the given Day and Hour, and the Globe rectified for the 
given Latitude, then the Amplitude, Azimuth, Aititude, &c. 
of the. Moon will be found in the fame Manner as directed 
for thoſe of the SUN, viz. by obſerving the Degrees of the 
Horizon in which the Moon riſes and ſets on the given Day; 
and by laying the Quadrant of Altitude (fixed in the Zenith) 
over the Moon's Place, or Creſcent, when in any Poſition 


above the Horizon, or elſe over the Point of the Moon's 
Orbit exactly oppoſite to it, when it is depreſſed below it. 
Prob XXXIII. To explain the Phanomena of the HAR- 


' VEST, or SHEPHERDS MooN. 


1 - 


What is uſually called the HarvesT Moon is the full 


Moon that happens when the Sun is near the autumnal Equi- 


Nox, which every Night ſucceſſively riſes within a very ſhort 
Time of the Sun's ſetting, by. which Means the Hemiſphere 
becomes almoſt conſtantly enlighiened by one Luminary or 
the other: whence it happens, that the Nights become very 
lightſome and pleaſant, and therefore, very advantageous for 


Harveſt People, Shepherds, Spertſinen, &c. on which Account 


On the contrary, at the oppoſit Time of the Vear, or 


* 1 


vernal EI Nox, a conſiderable Time elapſes between the 
ſetting of the Sun and riſing of the full Moon; thereby oc- 

caſioning the Nights to be dark even at the Time of a full 
8 . Bo VVV 


E 
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Mop: The Reaſon of all which will very eaſily appear, 
by only conſidering the very different Angle which the 
Ecliptic makes with the Horizon at thoſe 88 oppoſite Sea- 
ſons of the Year: For in the Latitude of Loxpon, at the 

ime of the vernal Equinox, when the Sun is ſetting in the 


eſtern Part of the Horizon, the Ecliptie then makes an 


Angle of 622 with the Horizon; but when the Sun is in 
| the auttmnal Equinox, and ſetting i in the ſame Weſtern Part 
of the Horizon, the Ecliptic makes an Angle but of 152 


with the Horizon : All which is evident by a bare Inſpectiog | 


of the Globe only. 


Again, according to the oreater or leſs Inclination of the 


Ecliptic to the Horizon, ſo a greater or leſs Degree of Mo- 
tion of the Globe about its Axis will be neceflary to cauſe 


the ſame Arch of the Ecliptic to paſs through the Horizon; 


and, conſequently, the Time of its Paſſage will be g oreater, 


or leſs, in the ſame Proportion : But this will be belt illu- 


ſtrated by an Example. 
Therefore, ſuppoſe the Sun in the dernal Equinox, and 
xeQifying the Globe for the Latitude of London, and Place 


of the Sun, bring the vernal Equinox, or Sun's Place to the 
Weſtern Edge of the Horizon, and the Hour Index will 


point Pes to VI; at which Time, we will alſo ſuppoſe 
the Moon to be in the Autzmnal Equinox, and, conſe- 


quently, at Full, and ri/mg exactly at the ſame Time of 


Sun-ſet. 
But on the following Day, the Sun, * advanced 
ſcarcely one Degree in the Ecliptic, will ſet again very 


nearly at the ſame Time as before: But the Moon will, at 


a mean Rate, in the Space of one Day, paſs over 132 in 'ner 
Orbit; and therefore, when the Sun ſets in the Evening 


after the Equinox, the Moon will be below the Horizon, 


and the Globe muſt be turned about till 132 of Libra comes 


up to the Edge of the Horizon, and then the Index will 
point to 5b 16/, the Time of the Moon's riſing; which is 
an Hour and Z after Sun-ſet. The next day following, 


there will be ah and 3, and fo on ſucceflively, with an in- 


creaſe of Ih and 4 Dark- night each Evening reſpectively, 


at this Seaſon of the Year; all owing to the very great Angle 


which the Ecliptic makes with the Horizon at the Time of 


i the Moon's riſing. 


On the other Hand, ſuppoſe the "Fa in the Autumnal 
Equinox, or beginning of Libra, and the Moon oppoſite to 
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it in the vetnal E quinox, then the Globe (Rectifled as bes 


fore) being turned 1 till the Sun's Place comes to the 


Weſtern Edge of the Horizon, the Index will point to VI, 


for the Time of his ſetiing hd" the riſing of the Full-mon on 
that Equinoctial Day. On the following Day, the Sun will 


ſet nearly at the ſame Time; but the Moon being advanced 


(in the 24 Hours) 132 in the Ecliptic, the Globe muſt be 


turned about till that Arch of the Ecliptic ſhall aſcend the 


Horizon, which Motion of the Globe will be very little, as 
the Ecliptic now makes ſo ſmall an Angle with the Horizon, 


as is evident by the Index, which now points to VI 17/ for 


the Time of the Moon's riſing on the ſecond Day, which 
isſbut about & of an Hour after Sun- ſet. The third Day Ys, the 

loon will riſe within Z an Hour; on the 4th, within & of 
an Hour, and ſo on; ſo that it will be near a Week before 


and in 
greater Latitudes this Difference will be ſtill greater, as you 


Will cafily find by varying the Caie, in the Practice of this 


celebrated Problem, on the Globe, This Phænomenon 


will be alſo variable by the different Poſition of the Moon's 1 
Orbit at different Times. 


Prob. XXXIV. To nd the Tings of the Year when the 


Sur andthe Moo 22 4% be ECLIPSED. 


Were the Moon to deſcribe the fame Path in the Havens 


with the Sv, or if ſhe always moved in the Ecliptic, there | 
would always be a central and total ECLIPSE of the SUN in 


every Conjuncbion, and a central Eclipſe of the Moon at every 
Oppoſition ; and theſe Eclipſes would alternately return every 


a Fortnig bd.” oh 


a as the Caſe now fats, the Moon's Orbit not coin- 


eiding with the Ecliptic, but making an Angle of 5? there- 


with, there can be but zwo Points in the Ecliptic in which ſhe 


can be found in a whole LuxaATI1on ; and as theſe two 
Points, or NopEs of the Moon's Orbit, ate diametrically 
oppoſite to each other, there are but two Days in the YEAR | 


when it is poſſible for the Sun and Moon to be both together 


in the ſame Point of the Ecliptic, and, Conſequently, that a 


central, or total ECL1FsE of the SUN can h:ppen. 


Now theſe two Days may be eafily determined by finding 
the Places cf the Moon's Nodes for the given Year, by 


Prob. XXIV, and then, When the Sun poſſeſſes that Deg bd 


of the Felpte, ſee what Days in the Month Corina 


5 tnereto 


ws © Eo cad on Fon 


in PROBLEMS of the Moon. 


a central Eclipſe of the Sun, | 
Thus, for Inſtance; in the Year 1762, the aſcending Node 


was in the 112 34/ of &, and the deſcending Node in the ſame 


Number of Degrees of &: By the Calendar I obſerve, the 
Sun is in thoſe 5 


paſſed her Nodes, the Sun was at ſome ſmall Diſtance from 


them, and the Eclipſes of the Sun, in ſuch a Caſe, could be 
only partial. Thus, the Moon paſt the aſcending Node in 


that Year, on the 24th of April, when the Sun was about 62 


diſtant from the Node, as is evident by the Ephemeris for the 
Month of April. 


the Eclipſes in November, at the deſcending Node. 5 
By the Doctrine of Eclipſes it is found, chat the Sun muſt 


be within 122 of the Node to ſuffer an Eclipſe in any De- 
gree ; and the Moon within 169, otherwiſe ſhe cannot enter 


the Earth's Shadow. Theſe Diſtances are, therefore, called 


the Ecliptic Limits for ſolar and lunar ECLiPsEs ; becauſe 


beyond theſe, the Latitude of the Moon will be too great to 
admit of any Eclipſes. | ED no 


See this curious Part of Aſtronomy explained at large in 
MARTINx's Philoſophia Brittannica ; with all the Aathema- 


tical ELEMENTS and CALCULATIONS. You may alſo find 
much on the ſame Subject in the Young GENTLEMAN AND 


LADIES PHILOSOPHY, Third Edition, 


CHAP. VI. 


The Uſe of the CELESTIAL GLOBE in the SOLUTION of PRo- 
BLEMS relative to the varicus Phænomena of the PLANETS, 


IT TAVING diſpatched the Problems relative to the Sun 


and Moon, we come now to thoſe of the PLANETS, 


In the Solution of Planetary PROBLEMS, the ſignal and im- 


portant Uſe of the Celeſtial Globe will be no leſs conſpicu- 


ous than in the former, and mult be very entertaining and 


advantageous, as by this Means we are always enabled to 


find how many, and what Planets ate above the Horizon ; 


and, 


37 


thereto in the Calendar, for they are the Times required for 


oints of the Ecliptic, on May the 1ſt, and 
| November the zd; but on thoſe Days our Almanack mentions 


no Eclipſes, the Reaſon of which is, that, when the Moon 


The ſame you will likewiſe obſerve for 
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and, conſequently, the proper Subjects for our Iſpection and 
Obſervation at any given given Time of the Lear. 
But, as the Motion of ſome of the Planets are very quick, 
and even thoſe of the loweſt are very ſenſible in the Space 
of 12 Months, therefore it becomes neceſſary, by previous 
Calculation, to have their Places acſertained for every Day 
in the Year, (in the ſame Manner as for the Moon) in an 
Ephemeris ; and hence it is we find five ſeveral Columns fol- 
lowing that of the Moon's Latitude in the Table of Geo- 
centric Motions, appropriated to the five PLANETS reſpec- 
_ tively, ſhewing the Sign, Degree, and Minute of the Ecliptic 
which each Piet poſſeſſes on the Noon of every Day 
throughout the Year. This is evident by Inſpection of the 
Epbemeris. 33 ( 
The IncLinaTions of the Planetary OkBITs, or the 
Angle they make with the Ecliptic, is, in general, ſo ſmall 
a3 not to be regarded, except only for Mercury; and there= _ 
fore the filk String, which was uſed for the Moon's Orbit, 
is not here neceſſary. The Problems, therefore, peculiar 
to the Planets, are but very few, and their Solutions are as 
A OY . 1 
Prob. XXXV. To find the PLACE of the given PLANET in 
be ECLIPTIC for a given TIME, „„ 
Look for the given Month in the Epbemeris, and oppoſite 
to the given Day of the Month is the Planet's Place in the 
Ecliptic, in the Column proper to that Planet. Thus, for 
Example: On May gth, 1762, you will find „ 


Saturn's Place at Noon is „FF 
Jupiter's „„ 
Mar's «= 16 46 
Henuss 3 8 29 38 
Mercury's 8 


Having found theſe Places, you ſtick the Paper Planets on 
the reſpective Points in the Ecliptic, to denote them. _ 
Prob. XXXVI. To find the PLAcER of a PLANET in its 
Proper ORkIr. j ods. „ 
HFaving found the Plancts Place in the Eeliptic, you will 
take out of a ſmall Table, on the Top of the Page, the 
Numbers proper to the Planet for the Day of the Month, 

_ * neareſt to that of the given Day: This is the Planet's La- 
TITUDE, North or South, according as the Letters N. or S. 
ſtand above it. This Quantity of the Latitude is to be ſet 
off in the Circle of Latitude in the Planet's given Place, 
= | e towards 


in PROBL RNS of the Pianets: 39 


towards the North or South Pole of the Ecliptic, as che 
ſaid Letter N or 8 directs, and that is the Planet's true Place 
in its Orbit. Thus on the gth of May, 1762, Ind the 
Latitude, in the Column for Saturn anſwering to the jth 
Day, to be 22 16? South, which, therefore, is nearly the fame 

on the gth, and Sopleguent'y gives the Planet's Place in the 


Southern Part of his Orbit. On this Point, therefore, the 
patch muſt be put to repreſent the Planet's Place truly on 
"the Surface of the Globe, ©. ES. 
VM. B. Though the Geocentric or Apparent Latitudes of 
Saturn and Jupiter are nearly the ſame as their real Latitude, 


yet, that of Mercury will always be leſs, being ſeldom more 
than 4? 30. On the contrary, that of Venus and Mars will 


ſometimes much exced the two Latitudes, as being at thofe 
Times much nearer to us than to the Sun, 5 


Prob. XX XVII. To find the TIME when a given PLANET 


RISES, CULMINATES, or SETS on a given Day of the Year, 


and in a given Latitude, 


, \ ) 


ReQity the Globe for the Latitude of the Place, bring the 


_ Sun's Place for the given Day to the Meridian, and ſet the 
Hour Index to XII: Then having found the Planet's 


Place, bring it to the Eaſtern Edge of the Horizon, and the 
Index will point out the Time of its r1/mg. Then bring 
the ſaid Place, or Patch, to the Meridian, the Index will 


then ſhew the Time of its Culminating, or being full South. 
Laſtly, turn the ſaid Patch into the Weſtern Edge of the 
Horizon, and the Index will there ſhew the Time of its 


For Example: On the gth of May, 1762, at London, the f 


Place of the Planet Jupiter was in Y 242 48/: Then rectify- 
ing the Globe, bring the ſaid Place Weſtern to the Horizon, 


and the Index will point to III Hours 20, the Time of his 
4 g the Globe till the 
ſaid Point comes to the Meredian, the Index will ſhew'the 


riſing in the Morning: Then, revolvin 


Time of its Culmination to be 15 after X; and bringing 


the ſaid Place to the Weſtern Part of the Horizon, the In- 


dex will point to 15 after V, the Time of the Planet's 
ſetting. 8 8 


From all which it evidently appears, that at that Time 
8 was not to be obſerved in the Evening, and but a very 


ittle Time in the Morning; for as he roſe but about half 


an Hour before the Sun, neither his Altitude nor the Aurora 
would permit his being viewed to any Advantage, And 
| | | PLES OS thus 
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thus this Problem repeated for each of the Planets, will ſhew 
which of them are, or arc not. in a Poſition to be ſeen on any 


given Night inthe Year. 


Prob. X XXVIII. 7 find directly the Pranzrs which are 


ABOVE the Hoki70N at SUN Er, upon any given Day and 


1 

Find the Sun's Place for the given Day, bring it to the 
Meridian, ſet the Hour Index to XII, and elevate the Pole 
for the given Latitude : then bring the Place of the Sun to 


the IVrfiern Semi-Grrcle of the Horizon, and obſerve what 
Signs are in that Part of the Ecliptic above the Horizon, 


then caſt your Eye upon the Ephemeris for that Month, and 


you will at once ſee what Planets poſſeſs any of thoſe ele- 
vated Signs; for ſuch will be vi ble, and fit for Obſervation 
on the Night of that Day. 
Thus, for Example: On the oth of May, the Sun being 
in 192 O0 of 8 and in the Weſtern Horizon, wil! be Gemi- 
ni, Cancer, Leo, Virgb, Libra, and Scorpio: But in the Epbe- 
meris you will ſee only one of thoſe Signs poſſeſſed by a 


Planet, which is Mars, who is then in == 162 46/ in the 


| Eaſtern Hemiſphere. 


But then, two Signs more may be added for the Planets 


that may ariſe before Mid-night for that Day, which added 
to the former, make eight; but no Planet is found in 
them; therciore Mars will be the Pry Planet to be ſeen 
that Night. - 
Prob. XXXIX. To find when any of the three Fu be 
PLANETS will RISE at SUN-SET, in a given Latitude, 


Rectify the Globe for the Latitude, and in the Ephemeris 


f | find the Planet's Place; which bring to the Eaſtern Part of 
the Horizon, then the Point of the Ecliptic, exactly oppoſite 


to the Planet's Place, will be the Weſtern Part of the Ho- 


rizon; and when the Sun comes to be in that Point, it 


will, of Courſe, ſet when the Planet riſes on that Da ; and 


in the Calendar it may be ſcen, when the Sun poſſeſſes that 


Part of the Ecliptic, which will be the time required. 


But this is very eaſy to be obferved in the Ephemeris only, 
by taking Notice of that Time of the Year when the Sun 
and the Planet poſſeſs two oppoſite Points in the Ecliptic; 
for, in this oppoſition, the Planet muſt rite when the Sun 
_ ſets. 


Thus, for Example: On the 29th Nay of Other, the 


dun 


/ 


8 


„ „„ iy para 


2 


Fo 
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Sun and upiter will be in Oppoſition, and conſequently the 


Planet will 77 when the Sun ſets, 
But as to Venus and Mercury, as one is never ſeen to de- 
part from the Sun more than about 47? oo', and the other 
not more than about 212, the Times of their riſing at Sun- 
ſet will be eaſy to obſerve, among the Tables of mutual 
Aſpects, on the Right-hand Pages of the Ephemeris. 5 
Prob. XL. To find the rigbt AsckNxsION, DtcLiNATION, 
AmPLITUDE, AZIMUTH, ALTITUDE, Hoon of the NIGHT, 
c. of any given PLANET, for a Day of a Month and Latitude 
given. 5 1 
Rectify the Globe for the given Latitude and Day of the 
Month, then find the Planet's Place, as directed; and then 
the right Aſcenſion, Declination, Amplitude, Azimuth, Altitude, 
Four, &c. are all found, as directed in the Problems for the 
Sun; there being no Difference in the Proceſs, no Repeti- 
tien £an_be_necellary.,.. & 3000 
hut leſt any of our Readers ſhould have the Curioſity of 
performing theſe Problems according to the preciſe Truth, 


and would chuſe to repreſent their Orbits by a fi'k Ain i 
ili 


or Thread, as was directed in the Caſe of the Moon, it w 
be neceſſary to give here the Places of the Nodes, and Incli- 
nation of the Orbit, for each particular Planet, as below: 


The Phe { Parr 5 2 
of the Aſcend- & np a 14 46 
„ x: Mars © „ 48 - 
mg. Nope of ie, . 
the Orbit of 3 Saturn | S 21 35 
1 N 
The IN cLIN A- Venus | | EL 5 
 TIoNofthe Or 4 Mars 1 3 
bit of Jupiter 4.20 
Saturn * 30 

„„ OORHAP Wi 
"The Uſe of the CEIESTIAL GLopg in the SOLUTION of 


9 PROBLEMS relative to the fixed STARS. 
| W* now proceed to thoſe Problems on the Celeſtial 


VY Globe in which the STars are concerned, which, 
wit reſpect to the preſent Age, we may very well conſider 
| 7 238 
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as fixed, ſince their Motion is ſo exceeding flow, as not to be 
ſenſible in 1c than Half a Century: And as their Places are 
carefully rectified on the Globe, and we intend not here a 
1 Philoſophical Diſcourſe on the Stars, ſha!! only obſerve, 
ji thut they are ranged into various Coxs TELLATION on the 
Surface of the Celeſtial GLopr, as art ficial Helps for direc- 
ting us how to know, and where to find them in the Hea- 
vens. The Names of theſe Conſtellations are to be learnt by 
nſpection of the Globe, where they appear very plain; as | 
| alſo their Forms and Diſpoſition ; you will find the Stars 
depicted in different Degrees of Magnitude, as they appear 1 
to the Eye, the largeſt being called Stars of the fir? Maga MF tt 
nitude; and upon the Globes you will ſee them decreaſed to 
the 6th or 7th Magnitude, Whenever you are to perform 


any Problem of the Stars on the Globe, it is ſuppoſed that 5» 
you have rectified the Globe for the Latitude of the Place, and I 
for the Sun's Place for the given Day at Noon, as in all the 5 

0 ass Problems, and then the Proceſs will be very eaſy and 7 
| we, 1 FF N «> 
 _ XLJ. To find the right AscENSION and DECLINATION 1 
of any given STAR. VVV 1 

| Bring the given Star to the Meridian, and the Degree t] 
under which it lies, is its Declination; and the Point in 8 
which the Meridian interſects the Equinoctial, is its right 1 
Aſcenſſon. For inſtance, let Arcturus be the given Star, this 1 &£C:- 
brought to the Meridian will be ſeen under the 202 200 to 
Which is therefore its Declination, North; and its right Il. [be 
cenſion is, at the ſame I ime, ſhewn in the Equinoctial to be H 
2112 oO. Again, another Inftance may be Sirius, the Dog= th 

far, which brought to the Meridian, will be ſeen under the | w 
16 30%, which is his Declivation South; and its right Aſ. w 
cen/jan 982 200 in the Equinotal Line. ſai 

Prob. XLII. To find the LArirupE and LonGiTUDE of 

- given Star. : 5 | N. 

Bring the Pol x of the Ecliptic to the Meridian, over which | 
fix the Quadrant of Altitude, and, holding the Globe very -.-- +: hh 
ſteady, move the Quadrant to lie over the given Star, and it ſer 
will cut that Degree in the Edge as will ſhew its Latitude far 
from the Ecliptic, and in the Ecliptic that Quadrant will ag: 
cut that Degree which is called its Place reduced to the Eclip= | r1/; 
tic, or LoncGiTUDE from the Beginning of Aries. Thus, 5 


with reſpeft to Arfurus, its Latitude from the Ecliptic 
will be found 302 30/ and its Longitude in the Ecliptic 
about 20? 20 of Libra, This Problem regards =] 
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Pole, as the Stars are in the Northern or Southern Hemi 
pheres reſpectively. i 
Prob. XLIII. The Right ASCENSION and DEcLIiNATION 
of a Star being given, to find its Place on the Globe.“ 
Purn the Globe till the Meridian cuts the EquinoCtial in 
the given Negree of right Aicenſjon : Thus, for Example: 
ſuppoſe you find in the Table the right Aſcenſion of Aldebaran 
to be 65? 2&/, and its Declination to be 16? North; then 
turn the Globe about till the Meridian cuts the Equinoctial 


in 65 30, and under the 162? of the Meridian, on the Nor- 


thera Part, you will obſerve the Star Aldebaran, or the Bull's 
1 


Prob. XLIV. To find the Time of the if ng, ſouthing, ſet- 


ting, Amplitude, Ic. of any STAR in a given LATITUDE and 


Dar of the YEAR. 


TUE Precept is the ſame as in the Problems for the Sun. 
Thus, let it be required to know at what Time the Pleiades 


(or Seven -/tars) riſe, ſet, Sc. in the Latitude of London, on 
the r1th of / ay. The Globe being rectified for the Lati- 


tude of Londen, and the ſun's Place for the given Day, turn 
the Globe about till you bring the Pleiades into the Eaſtern 


Semi- circle of the Horizon, and the Index will Point to IV. 


157, the Time of their riſing in the Morning, — Then bring the 


ſaid Cluſter of Stars to the Meridian, and the Index will point 
to about & after XII for the Time of their culminating, or 


f being upon the Meridian, —Laſtly, bring them to the Weſtern 


Horizon, and the Index will point to VIII. 307, which ſhews 
the Time of their ſetting in the Evening of that Day. lt 
will alſo appear. on the Circle of the Horizon, that they riſe 
with about 40? of Amplitude to the North, and ſet with the 
ſame Amplitude from the Welt, 

Prob. XLV. To find when a STAR RISES and SETS Cos- 
MICALLY, in a given LATITUDE. 

Rectify the (Globe to the Latitude of the” Place, and bring 
the given Star to the Eaſtern Part of the Horizon, then ob- 
ſerve what Point of the Ecliptic riſes with it, and find the 


ſame Degree of the Ecliptic upon the Frame of the Horizon, 


_ againſt which is the Day of the Month when the given Star 
riſer F = Awards bring the given Star to the 


* See the Table of right Alcenfo ſox and Deviinatio of the Stars at . | 


End abu this Chapter. 
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| Weſtern Edge of the Horizon, and obſerve what Degree of 


the Ecliptic riſes in the Eaſtern Part, then the Day of the 


| Month in the Calendar, which anſwers to that Degree, is 


the Time when the Star ſets Coſmically. 

For Example: Mencar, in the I hale's Mouth, riſes with 
the 102 of Gemini, in the Latitude of London, and therefore 
riſes Coſmically on the firſt Day of June. Again, by bring- 


Ing the Star Mencar to the Weſter, Part of the Horizon, I 


find the 2? of Sagittarius riſing in the Eaſt, anſwering to 


which is the 24th of November, the Time on which that 


Star ſets Coſmically.. 

Prob. XLVI. To find the TIME when any 87 AR will RISE 
or SET ACRONICALLY, in a given Latitude, 

The Example will here be ſufficient : Therefore, let 


Sirius or the Dog - Star, be brought to the Eaſtern Edge of 
the Horizon, and then obſerve what Degree of the Ecliptic | 
is in the Weſtern Part of the Horizon, which you will find 
to be the 182 of Aquarius, againſt which is the 7th Day of Fe- 
bruary in the Calendar, the Time when the Deg-Star riſes 


Acronically, or at Sun- ſet, and, contequently, when it begins 


to be vi/ible in the Evening. 
Then, for the Acronical felling of the Dog Aar, turn the 

Globe about till he is ſetting in the Weſtern Horizon, and 
ſee what Degree of the Ecliptic is, at the ſame Time, ſetting 


with him, which you will find is the 232 of Taurus; and 


therefore, about the 13th of May, this Star ſets Acronically, 


or with the Sun, and conſequently is no longer to be ſeen in 
the Evening. 
Hence it is plain, thoſe Months of the Vear which inter- 


vene between the Acronical riſing and ſetting of the Star, is 


the Space of Time in which that Star may be ſeen above the 


Horizon, of the given Latitude, in an Ewing. 
Prob. XL. VII. To fd when any STAR CULMINATES, or 


comes upon the Meridian with the SUN, 
Bring the given Star to the Meridian, and obſerve what 
Degree of the Ecliptic comes upon the Meridian with it, 


and Fagainſt that Degree is the Day ol the Month, in the Ca- 


lendar required. 


For Example: Let the given Star be Cor Hydra, which 
bring to the Meridian, and you will obſerve Me 16% of Lea 
interſected by the Meridian at the ſame Fime; againſt 
which in the Calendar, is the gth Day of Augu/t, which 
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» the Day required, when that Star Culminates with the 


"Pho XLVIII. T» find at what Time of the Year a Star i is 
upon the Meridian at Mid- night. 

Bring the given Star to coincide with the nocturnal Part 
of the Meridian, and then obſerve what Point of the Ecliptic 
is interſected by the drurnal Part of the Meridian, and the 
Day when the Sun pofleſſes that Part of the Ecliptic, which 


vou will ſee, by the Calendar, is the Time required. Thus, 
4or Example: the Star called Deneb, in the Tip of the Great 


Bear's I dil, being brought to the "neAturnal Meridian, the 
Degree of the Eci iptic lying under the South Semi- circle of 


the Meridian, is the 267 of Aries, againſt which is the 16th 
Day of April, the Day of the Month on which that Star will 


be on the Meridian at XII at !\icht. 

Prob. XLIX. To find the OuL1QUE ASCENSION of a given 
Ftar, and thereby the Time of its "ny above the Hari 1z0n in a 
given Lat tulle. 


This Problem is performed in the Manner already pre- 
ſcribed for the Sun, Moon, and Planets, Thus, for Alde- 
baran, rectify the Globe to the given Latitude, and you find 


18 right Aſcenſion, by Prob. XLIII, to be 65? 300; by bring- 

ing the S· ar to the Eaſtein Horizc n, bis oblique Aſcenſion 
will appear to be 419 30“: the aſcenſional Difference there- 
fore is 24? ; which „ into Time, is 1h 36, which, 


added to Gb, make 57h and 36, the half Time which that 
Star is above the Horizon in the given Latitude ; and there- 


fore the whole Time is 15% 12/. 

Prob. L. In a given Latitude, Day of the Year, and Hour 
of the Night, to fond the ALTITUDE and AZIMUTH of a given 
STAR. 

Rectify the Globe to a given L atirude, and Day of the 


Tear, then, ſet the Hour Index to the giren Hour, and move 
the Quadrant of Altitude to the given Star, its Azimuth 


will then appear in the Horizon, and its Altitude on the Edge 
ot the Quadrant. ; 


For Example: In the Latitude of Lindon, the 11th of 


May, at Xl Clock at Night, I find the Altitude of Cer 


78555 or Lion's Heart, to be 26? 50, and its Azimuth 162 


from the South towards the Welt, Or nearly Teſt ty 
N 


Prob. . Prem the ene Alb ade of « ter! bn the. 
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Hour of the Night i in a given Day * the Y, car, and in-a tnown 


Latitude. 

Rectify the Globe for the given Latitude a Day of 
the Year, then turn the Globe about in ſuch a Manner that 
the Star may be upon the Edge of the Quadrant in the given 
Degree of Altitude, then will the Index point to the Hour 
of th Night. This is but the Converſe of the former Pro- 
blem, and therefore needs no Example. 


Prob LII. From the: obſerved Hour and MixurE of a_ 
STAR'S RISING, or SETTING on 1 Lok Day, ta find the La- | 


TITUDE ef the Place, 
Rectify the Globe to the given Day, and turn it 


about till the Index Points to the given Hour and Minute, 


where keeping it ſteady, let the Meridian be moved up and 
down in the Notches of the Horizon till the given Star 
touches the ſame, then will the Degrees of the Meridian, in- 


terſected by the North Part of the Horizon, ſkew the Zie- 


vation of the Pele, and conſequently the Latitude of the 
Place. 


For Example: Suppoſe, on the 11th of May, at IV in the 


Morning, I obſerve the bright Star in Caput Meduſæ riſing; 
then by "Tedifying and moving the Globe, as above di- 


rected, the Latitude of the Place will be found to be 24? 300% 


North. 


Prob. LIII. From un Obſervation f t2v9 3 Stars being 


upon the ſame Azimuth in a given Latitude, to find the HouR f 


the Niebt. 


Rectify the Globe for the Latitude, and the Sun's Place 


en che given Day, then turn the Globe about in ſuch a 
Manner, and alſo the Quadrant, till its Edge lies over both | 
the given Stars preciſcly, then will the Index point to the 

Hur of the Night, | 
. for Example : on the 11th of May, i in the Latitude 


9 3o/, the two Stars called Lucida Lyre, and Alcair, will 
doch be on the ſame Az much at 4 paſt II in the Morning. 
Prob. LIV. From an O. eruation of twa known STARS, 
having the ſame ALTITUDE, to find the HOUR of the NIGHT. 
men the Globe to the given Latitude and Day of the 
Month, then move the Globe about ſo that the ſame 'Degres 


I the Quadrant may cut both the given Stars; 3 then will the 


Index point to the Hour of the Night. 
For Example: on the 11th of May, in Latitude 512 


the bright Star! in Pegaſus's Wing, and that in the Head 5 
Andr omeday 


My 09: Þo 
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Andromeda, will both of them have an equal Altitude at Three 


Quarters of an Hour after IT in the Morning. 


N. B. This and the foregoing Problem are uſeful when 


the Quantity of the Azimuth, or the Altitude of the two Stars 
is not known: for, by a Plumb-line only, it may be known 


when any two Stars have the ſame Azimuth; and any Staff, 


&c. moved parallel to the Horizon, will give the equal Al- 
titude of two known Stars with Eaſe. | | | | 
Prob. LV. From an 1 a Fnoꝛun Siar in the Me- 
ridian, and another in the Eaſt, or We 
find the LATITUDE of the PLACE, Fl ENS | 
Bring the Star that was obſerved in the Meridian of the 
Place to the Meridian of the Globe, and keep the Globe from 
moving round its Axis ; then flide the Globe up and down 
in the Notches, till the other Star is brought to the Eaſt, or 
Weſt Part of the Horizon, and that Elevation of the Pile will 
| ſhew the Latitude of the Place, „ | 
Thus, for Example: When Sirius is upon the Meridian, 
Ardturus will be upon the Eaſtern Part of the Horizon in the 
Latitude of 44? 40. ” C 
Prob. LVI. From the obſerved Altitude of two Stars on a 
given Azimuth, to find the LATITUDE of the PLACE. 
Set the Quadrant over both Stars of the obſerved Degrees 
of Altitude, and there keep it from moving, then ſlide the 
Meridian up or down in the Notches *till the Quadrant cuts 


the given Azimuth in the Horizon ; then the Elevation of 


the Pole will be the Latitude required. 
For Example: Cor Hyire, and Procyon, or the little Dog 
Star, are both on the Azimuth of 54? 45 South Eaſt, one 
with 52 of Altitude, and the other with 352, in the Latitude of 
26? 30. a7 


Prob. LVII. 27 fad the CincLE or Parallel of perpetual 


APPARITION, or OCCULATION of a fixed STAR in a given 
LATITUDE. | 


By rectifying the Globe to the Latitude of the Place, and 


turning it round on its Axis, it will be immediately evident, 
that the Circle of perpetual Apparition is that Parallel of De- 


clination which is equal to the Complement of the given 


Latitude Northward ; and for the perpetual Occulation, it is 
the ſame parallel S9uthward; that is to ſay, in other Words, 


all thoſe Stars whoſe Declinations exceed the Co-Latitude = 


will always be viſible, or above the Horizon; and all thoſe 


eft Part of the Horizon, 10 


* — » 
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in the oppoſite Hemiſphere, whoſe Declination exceed the 


Co-Latitude, never riſe above the Horizon. 


For Inſtance : In the Latitude of London 51% 307, whoſe 
Co-Latitude is 38? 3o', gives the Parallels deſired ; for all 


thoſe Stars which are within this Circle, toward the North 
Pole, never deſcend below our Horizon ; and al] thoſe Stars 
which are within the ſame Circle, about the South Pole, can 


never be ſeen in the Latitude of London, as they never aſcend 


above its Horizon. 


1 


Prob. LVIII. To repreſent the Face of the HzaveNs on the 


GeoB for a gin HouR on any DAY of the VH AR. 
Rectify the Globe to the given Latitude of the Place and 


Day of the Month, ſetting it due North and South by the 


Needle; then turn the Globe on its Axis till the Index points 
to the given Hour of the NIGHT: Then all the upper He- 


miſphere of the Globe will repreſent the vi/ible Pace of the 


Heavens for that Lime; by which it will be eaſily ſeen what 
ConsTELLATIONS and STARS of Note are then above our 
Horizon, and what Poſition they have with reſpe& to the 
Points of the Compaſs. In this Caſe, ſuppoſing the Eye 
was placed in the Center of the GLOBE, and Holes were pier- 
ced through the Centers of the STARS on its Surface, the 


Eye would perceive through the Holes the various corre/- 
ponding STARS in the FIRMAMENT ; and hence it would he 
eaſy to know the ſeveral Conſtellations at Sight, and to be 


* 


able to call all the Stars by their Names. 


The Uſe of this Problem is molt extenſive, as it acquaints 
us at any Time with the apparent Face or State of the Hea- 

vens, and ſhews us when the Moox, or any of the PLAN ETS, 
may be ſeen, or fit for Obſervation by the Teleſcope, We 


can alſo from hence learn, when any of thoſe curious and 
wonderful Objects, called Nebulvus STARS, may be ſeen, 
and which ſtrike the Mind of the Obferver with Amazement, 


by preſenting to his View an indefinite Number of the ſmalleſt 


fixed Stars through the whole Field of View in his Teleſcope, — 


From hence alto, the Poſition of that very extraordinary Phæ- 


nomenon called the Galaxia, or Milky-way, is at any Time 
known; and from hence thoſe ſilly and ſuperſtitious N 


of its having Relation to the Wind, with other a/trological. 
Foolerits, will intirely vaniſh.———This ſingle Problem, 
therefore, may be conſidered in its ſelf as ſufficient to re- 
commend the UsE' of the Cele/t:al GLokE, to every ſtudi- 
ous *and rational Mind, as the moſt neceſſary A. 
” of. 
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of his Celeſtial Tuition, or KNoWLEDGE of the Hza- 
VERS. 

- By the following TABLE, the PrACss of the moſt d 
ible "Fixed STARS. are found upon the Celeſtial GLoBE in the 
fame Manner as Places on the Surface of the Terre/trial GLoBR 
are found by a TABLE of their LaTITUDE and LonciTuDE. 


4 0 
2 ** a. 7" © SP A 7 * . 2 8 i. * — 


ah... tt. 6. . 4 he — 


29 


WI 


4 ' TABLE of the Riehe - Ascensron ond ' Dacuxarion 


of the tine FIXED STARS, 


The bright Star of Aries, — — 
The Wale's Mouth, Mencar. — 
Meduſa” s Head. — — | 
Tue bright Star of Perſeus — — 
The Bull s Eye, Allebaran. 3 
The Goat, Star, Capella. 8 
The Foot of Orton. — > —_ 
The northern Horn of Aries. — 
The weſtern Shoulder of Orion. — 
T he firſt of Orion's Girdle. — — 


| The Naters of the F theſr Mark | in Re, cage Darn / 
| eons their Mupnitude. ee 5 5. 5 

n in Pega us. — — 2.].0 11 17/13 49 56 N, 
{Lhe Breaſt of Caſſiopeia Jos 5 3.] 6 42 5ij55 11 58 N. 
The Tail of the Whale. — 2.7 50 43/0 19 235 
The Polar Star. — — — 4. | 

{The Girdle of Caſhopeia, — — 3. 

The Cirdle of Andromeda, — — 6 2. 

{ln the Ear of Aries. — — — 4. 

{ihe preceeding Horn of Aries. — * 

The Foot of Andromeda, — — 2. 


The ſecond, — — — 

The third, — — — — : 

Auriga's Shoulder. —  —— , 8; 25 4044 53 28 N | 
Orion's eaſtern, Shoulder. 85 30 2607 20 21 N. 


Bright Star in the Foot of Gemini. 
A Tie great Dog-Star, Sirius. 
{The northern Head of Gemini. 
The little Dog-Star, Procyon. | 
{The ſouthern Head of Gemini. — 
{Hydra's Heart. 
{The Lion's Heart, — — 
Ia the great Bear, = — — — 
1 In the great ler. —:ͤd 
rue Tail of the Lion. — — 
In the Thigh of the Bear. — 
In the great Bear, 
the firſt Star in the Tail of the Pear, 
The Virgin Wing. 
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Stars in each Conſtellation, for the Sake of a more Particular 


and eaſy Nomination of them; thus they conciſely ſay, 1 
D, aconis for one of the bright Stars in the Head © 2 


the laſt Column, the tare N and 8 denote the acct 
NATION to * Narth or South, 


CHAP, 


The Names of the FE thei Mark in R 5. 
| $1 den and their * eee NE" er 
| The Virgin's Spike, — — — — «& 1.|\198 6 229 53 48. 
he ad Star in the Tail of the great Bear. @ 2.|198 31 11156 tr 5% Ny 
JThe zd Star in the 1 Bear's Tail. n 2.1204 29 11150 gr 58 N. 
er Sues — — 4 1.11 8 57120 27 39 N 
1 e Seale of Erne — 42 2.219 22 85 38 8. 
[The firft Shoulder of the "Mia — 86 2.1222 5; 3/75 8 53 N. 
The north Scale of Libia, — — B 2.225 59 37 8 28 a 8. 
e bright Star in the Crown, —— 4 2.230 5 15/77 32 50 N. 
The bright Star in rhe Serpent” s Neck, 4 2.1233 4 56] 7 12 25 N. 
The Northern Star in Scorpio's Forehead. f 2,237 49 399 7 108. 
he Heart of Scorpio.— — — 2 1.243 58 1725 52 11 8. 
The Knee of Serpentarius. — 6 3.245 57 50 3 138 
The Head of Hercules — — — 4 3.255 51 37/4 47 10 N. 
The Head of Serpentarius. — — 4à 2.26 54 57012 45 25 N 
The bright Star in the Dragon's Head. 6 3-1261- 14 29/52 29 23 N 
he Serpent's Shoulder. — — — 6 3.202 52 74 41 23 N. 
Tbe bright Star in the Dragon's Head. 5 3.267 45 55/51 31 32 N. 
he ſouthern Bow 1 Sagittarius.—— 8 3.272 0 4034 28 138 
Bright Star of P 0 a 377 N 
he Shoulder o en — — g. E·8O 2 4 34 278 
The bright Star of Aquiﬀa, —— — a 2.294 43 52 8 14 43 N. 
The Horn of Capricorn. — 62.30 49 59015 31 8. 
Ta of the Swan. — — 42 2.308 17 13144 35 20 N. 
E. preceding Shoulder of Aquarius. 5 3319 41 27 5 37 33 8. | 
Pegafus's Mouth. — 3.323 3 3178 46 2 N.] 
tar in the Tail of Capricorn. — — 3 3.323 23 3, We 2 4 
Cheat in Aquarius.? — 9 3.340 25 5317 6 288. 
Mom albaut- — — 2ͤ% .. 341 2 22030 54 128 
Scheatin Pegaſus.— — 6 2.1343 © 1826 46 7N. 
arkab, ditto, —— — 42 1.1743 10 11/13 34 10 N 
[Andromeda's Head, —— — -& 2.558 58 527 44 32 NJ 
2 Star in A Chair. — 62 bs & | 


N. B. The Greek Letters « *, B, , Nc. a are fixed to diflerent 


e Dragon 
7 the Digits 1, 2, 3, "&c. after the poor denote the 
TARs of the Fir, Second, Third, &c. MacniTupes—In 


. . ˙4wd! . ß 
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:C..H-A-P. -. in. 


Of the various ASTERI1SMS and CATALOGUE of STARS, in 
the ZoDIAC, and in the Northern and Southern HEMI1S- 
PHERES, „ 7 N 


FT*HE Surface of the CEILESTIAL GTokR may be eſ. 
| 4 teemed a juſt and adequate Repreſentation of the con. 
cave Expanſe of the Heavens, notwithſtanding the Objec” 
tions of Shickardus and others to its Con vexity, for it is caſy 
to conceive the Eye, placed in the Center of the Globe, and 
viewing the Stars on its Surface, ſuppoſing it made of Glaſs, 
as ſome of them are; or if Holes were made in the Center f 
each Star, then, as | ſaid, the Eye in the Center of the Globe, 
would view through each of thoſe Holes the very Stars in the 
Heavens repreſented by them. „„ | 
Becauſe it would be impoſſible to have any diſtinct or re | 
gular Ideas or Notions of the Stars in reſpect of their Number, Mt 
Magnitude, Order, Diſtances, &c. without firſt reducing» if | 15 
them to proper Claſſes, and arranging them in certain Form, 1 
which therefore are called AST ERISMS or CONSTELLATIONS 3 
this was done in the earl) Ages of the World by the firſt 
Obſervers of the Heavens, and thoſe who made Jphekes or 
Delineations; of whom Sir ISA AC NEW TON reckons Chiron, 
the fabled Centaur, the firſt who formed the Stars into Con- 
ſtellations, about the Time of the Argonautic Expedition, or 
ſoon after; and that the ſeveral Forms or A/teri/ms were, as 
it were, ſo many ſymbolical Hiſtories, or Memorials of Per- 
ſons and Things remarkable in that Affair. Thus Aries, the 
Ram, is commemorated for his Golden Fleece, and was made 
the firſt of the Signs, being the Enſign of the Ship in which 
Phryxus fled to Colchis. Taurus, the Bull, with brazen 
Hoofs, tamed by Jaſon; Gemini, the I wins, viz. Caſtor 
and Pollux, two of the Argonauts! the Ship Argo, and Hy= 
drus the Dragon, &c. which all manitefi]v :-late to the Affairs 
of that Expedition, which happeneu about forty or fifty 
| Years after SoLoMoN's Death; or Years before the 
Trojan WAR. % Fg 
By this Means they could make Catalogues of the Stars, 
record their Places in the Heavens, and call them all by their 
Names. Hipparchus is ſaid to be the firſt who framed a 
H 2 Wet Catalogue 
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catalogue of the Stars, which was afterwards copied by 
Ptolemy, and adjuited to his own Time, 4. D. 140. The 
Number in this was 1026, Aſter ibis Ulugh Beigh made 


-a Catalogue of 1022, reduced to. the Year. 1437. Wich. 
Brahe rectified the Places of 1000 Stars; but his Catalogue, 


publiſhed by Long:montanus, contains but 777, for the Year 
1600. Bayer publiſhed - a Catalogue of 1160. Hevelius 
compoſed a Caialogue of 1888 Stars, adjufted to the Year 


3665. But the largeſt and moſt compleat of all, is the 


Britiſb Car AaLoGut by Mr. FLAMSTEED, containing about 
2000, of which ſcarce 1000 can be ſeen by the naked Eye in 
the cleareſt and darkeſt Night. They are rectified fob the 


Year 1689. They are diſtinguiſhed into ſeven Degrees of 


Magnitude in their proper Conſtellations ; whoſe Names, 


together with the Number of Stars in each, and of each par- 


ticular Magnitude, here follow, as I have taken them irom 


the third Volume of the HI. feria Catz 118 


The Conſtellations of the e PENG 


e ee 2 5 Ns 3 285 "Magnitude: AE 
To TTL a ad ite tt 
ares. j 65s [% 1 2 5 6 28 23 8 
[7 aurus, — 1 1 4 13 21 44 51 |. 
IGemin', — o | 12 4 612 32 22 

Cancer. — J 0500-0 5..39-29-} 

„6. [25 1.2. 2'6 15 10 50 10 

Virgo, —— | 89 | 0 5 1901945 9 

Libra. — 19 — 2 7 5 11 21 2 
IScor 10. — 51 | F O 2 2 12 5 25 5 7 
: Sagittarius, —— | | 50 5 n vx 5 6 11 23 4 I 

4 Capricornus. — 351 0-0-5 9-342 t 
[quarius. -:15199 45.4054 19 28 99.6 i 
2 e 
| The. 


and CATALOGUES of STARS, 


$3 


The Conſtellatians of the NokTHERN HEMIPHERES. 


_—_ 


6—— 


Antinoo 


[quila cum | 2 


A rig „ 


Bootes. ——— 
aſfiopera, —— 


Zamelopurdus. 
Cepheus. —— 
Coma Berenices. 
Corona Septen. 
Cygnus, — 


Draco. ——— 
quuelens, —— 


Leo Minor, — 53 
Lacerta, ——— | 
JIA mo 
aa. 
Perſeus. | — 1 
Pegaſus, ——— 


Sagitta. — — f 


Serpens Ophiu- 


chi. 


$Serpentarius, 
or Ophiucus 


ranes Venntica, 


Sena ah 


; 2 


— 
ans 
O 


Anſer cum V. pe. | 


= 


— 
O Y O = f 


Triangulum, — | 
rja Major. — 
JUr/a Mini, — 
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** 


8 ridanus. 
Crus. — 
Hydrus. 
Lepus. 


i Ran 

. Tra cum Tu. \- 
1 ribulo.— | | 
1 Argo, or Navis 
Ll [ Apus e Mary 
tt Canis major. — 
M Janis minor, — 
| | efus. — 
WK entaurus, 

/iff cum Lupo. 
38 | dameliontis. — | 
bl or ona Auftr. —'} 
W or UuS Wye OR Oe 
bl (Crater. 
oF 


* 


Orion. 
Pa. 


Piſcis volans. — 
Rober Carolinæ. 
de tans. — 
oucan. 


: 


| Muſca, — 
| onoſceras. —— | 


Triangulum. — | 
| phias. = — ——* 


ER, In the Zodiac, 
In the Northern Hemiſph. 
In the Southern Hemiſpb. 

Lum of all the SrARS. 
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The Uſe of ſuch a Catalogue of Stars is very great; for 
from hence we learn, (1.) If any new Stars at any time ap- 
pear, which has never been obſerved before. (2.) If any 
Star, which now appears, ſhall in Time to come diſappear. 


) If the new Star which ſhall appear be the ſame with a 


3 | : 
du ac has diſappeared formerly; and therefore, (4.) If 
the Stars have any periodical Times of Apparition. Hence 
(5.) The Means or Method of predifting the Appearing ot 


Diſappearing ef Stars. (6.) By 'a Catalogue of the Stars 


we compare their reſpective Places, Situations, and Diſtances, 
with Eaſe. (7.) By this Means we alſo compare and de- 
termine the true Places and Motions of the heavenly Bodies 
in general and of the Sun, Moen, Planets, and Comets in 
particular, with many other uſeful Purpoſes. © — 


> 


A 


Now it is actually Fact, that ſome new Stars appear, and 
that others diſappear ; yea, that they change their apparent 


Magnitude and diſappear by Degrees, Hipparchus the firſt of 
Men obſerved a dete Star, (120 Years before'Chri/t) which 


occaſioned his making a Catalogue of the Stars. Another is 
ſaid to have appeared A. D. 130; another A. D. 389; one 
_ Exceeding bright in the gth Century, and another in the 


Year 1 204. | To 


But the firſt new Star, of which we have any good Ace- 
1 ; 
Brahe on-the 18th. Sir I8aac NEW TOxN ſays it equalled 


Venus in Brightneſs at its firſt Appearance, and gradually de- 
_ clined in its Luſtre, till it totally diſappeared in the March) 


count, ie that in the Chair of Caſſiopeia, firſt obſerved 
Cornelius Gemma, on the gth November 1572, and by Ty 


following. This Star is ſuppoſed to be the ſame that ap- 


peared in the Years 945 and 1264, having its Period about 
310 or 320 Vears. . 5 i Np 


In Aug. 13, 1596, D. Fabricius obſerved another new Star 


in the Neck of the Hhale ; and through the 17th Century this 


Star was obſerved to appear and diſappear periodically, its Pe- 


rid being equal to 333 Days. The Phenomena of this, 
and the like Stars, are ſuppoſed to be owing to the Spots on 
their Surface, which ſometimes increaſe and ſbmetimes de- 


creaſe, in the manner as we have obſerved they do on the 
Surface of our Sun; for at ſome Times the Solar Spots are ſo 


large as to be viſible to the Naked Eye, and very numerous 
at the ſame time? at other Times, no Spot at al 
' peared on the Sun for two or three Years together, 


5 The different apparent Magnitudes of the Stars are owing 
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56 Of the various AsTERISMS, Gc. 


to their-different Diſtances from us. Had we Teleſtapic Eyes, 
we ſhould ſee. many more. Seventy Stars, and more, have 
been diſcovered in the Pleiades, commonly calied the Seven 


Stars; and all that T'ra& of the Heavens called the Milly 
May (or Galaxy) is well known to be owing to the Reful- 


gence of a prodigious Multitude of Stars|diſſeminated throu gh 
thoſe Parts of the Univerſe, though at fo great a Diſlance as 
to be inviſible to the naked Eye; yet are they diſcernable 
in great Numbers through a Teleſcope, and more in Pro- 
portion as the Inſtrument is better. But for the almoſt in- 


finite (at leaſt, inconceivable and immenſe) Diſtance of the 
neareſt ñ̃xed Star, the Reader may ſee a Caleulation in 


MARTIN;s een Britan, Vol. 3. P. 263, Edit. 3d. 
Hence likewiſe, we account for that particular Phznome- 

non we call a n<bulous Star, or cloudy. faintiſh light Spots 

that appear like Stars in an indirect View; for in order to 


this you have no more to do than to direct a good Telefcope 
to any one of them, and you will be agreeably ſurprized with 
a View of a great MHultitude of very ſmall Stars, which were 

tha Cauſe of the luminous Spot to the naked Eye. 


To the very ſmall apparent Magnitude of the Stars we owe 


their conſtant Twinfling; for being but lucid Points, every 
opale Corpuſcle or Alem floating in the Air, will be big enough 

to cover and ec/zpſe them, when. they get in the Right Line 
connecting the Star and the Eye; which. Alternations of mo- 
mentary Oeculations and Apparitions make the Twinkling. of the 
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1 OF THE 


TERRESTRIAL GLOBE, | 


\ 


The SOL UTION of Geographical PROBLEMS by the 


Terreſtrial GLOBE. 
Prob. 1. 


TO find any particular PLACE on the Globe, from a Table of 


given LATITUDES and LONGITUDES, 


” 


| Meridian, and look for the given Latitude, whether North 
or South, on the ſaid Meridian, and juſt under it will be the 


Place required. For Example, let it be required to find 


LonDon, whoſe Longitude is o, and Latitude 512 1. then 
ſuppoſing the firſt Meridian of Longitude, in the Table, to 
paſs through London *, and uſing a Globe of 12 Inches Dia- 


meter, bring the Beginning or 0? of Longitude, (which you 
will find on the under Side of the Equator,) to the Meri- 


dian, and exactly under 512 30/ on the Meridian, you will 
ſee the City of London on the Globe. 5 | 


Again: Suppoſe, in the Table, you find the Longitude . 


of Conſtantinople to be 28? 55/, and the Latitude 41? v/ ; then, 
bring 28? 55/ of the Equator to the Meridian, and under 41? 
6/ on the North Part of the Meridian, you will obſerve the 
City of Conſtantinople on the Globe. . 


Prob. II. To find the LaTITUDE and LONGITUDE of any 


Place obſerved on the Surface of the Globe. 
Let the given Place be Conſtantinople, then, turning the 


Globe about, bring that City to lie under the Graduated 


Meridian, and you will obſerve the Degree juſt over it to be 


412 2/ N. Latitude: Then, without moving the Globe, ob- 
1 5 1 eee 


- 7 N . : 8 
8 N - & * 
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* The Table of Latitude, c. inferted at Page 72, is taken from the 
Requiſite Tables, ſecond Edit. lately publiſhed by Otder of the Board of 
Longitude, where the firſt Meridian paſſes through Greenwich. 


Bring the Degree and Minute of Longitude to the General 
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z The Uſe of the Tetreſtrial Globe, 


ſerve the Degree on the under Side of the Equator cut by the 
Meridian, and you will find it to be 28? 54“ E. Again: Let 


the given Place be Port Royal in Jamaica, which bring to the 


Meridian, and you will find it to lie under the 18 of North 
Latitude, and 77“ of Weſt Longitude, _ . 
N. B. By this Problem the Difference of Latitude and 


| Difference of Longitude between any two Places are given. 


Thus the Difference of: Latitude between London and Conſtan- 


tinople is 10? 24/, and the Difference of Longitude between 


Conſtantinople and Port Royal in Jamaica is found to be 
105 55 3 . C 
Prob. III. To find all the PEACEs of the ſame LaTITUDE 
and LONGITUDE with thoſe of any given PLACE. 


Bring the given Place to. the Meridian, then all thoſe 
Places which lie under the Meridian have the fame Longitude 
with the given Place; and; turning the Globe on its Axis, 


ou will obſerve all thoſe Places which paſs under the ſame 
Degree of the Meridian with the given Place, will have the 
ame Latitude with it. vn” 


on the Globe in Engliſh Mines, = 


* 


tween them will eaſily appear in Degrees“ of the Meridian; 


but if the other Place is not under the Meridian, fix a Qua- 
drant of Altitude over one Place upon the Meridian, and 

then bring it to lie over the other given Place, and the Dif- 
ference between them, in Degrees of a great Cirele, will be 
ſbewn on the Edge of the Quadrant, which, multiplied by 
the Number 693; (the MilLEs in one Degree) will give the 
Diſtance in Engifh: Miles: Thus the Diſtance between 


London and Rome will be found to be about 132, which re- 


duced, will give 9035 Englif: Milet, or 780 Geographical 


Miles, reckoning bo to a Degree. 
Prob. V. To find all thoſe PLAaces that are at the ſame: Dis- 
TANCE from any given Place, as LoxDox, for Inſtance. 


Bring the given Place, or Linden, to the Meridian, and 


fx the Quadrant of Altitude preciſely over it, then turni 


the Quadrant about upon the Surface of the Globe, you will 
_ obſerve all thoſe Places over which the ſame, or a given De- 


oree of the Quadrant, paſſes, and they will be all equidi/tant 


from London; for, by this Means, the Parallels of «qual Diſ-. 


tance will be deſcribed from the Zenith to the Horizon. = 


Fd 


. eee yy ee ry nf r 


Prob. IV. To fand the Dis r AucR between any two Places 


Bring one of: thoſe Places to the Meridian, then, if the 
other Place lies under the Meridian alſo, the Diſtance be- 
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in Geographical ProBLEMs. 59 
Prob. VI. To find the Ax GLE of PosITION, or the BRAR- 


ING of any one Place from another given, as London, 1 5 
Rectify the Globe for the Latitude and Zenith of one of 
the given Places, viz. London, and fix the Quadrant of Al- 
titude over it; then bring the ſaid Quadrant to lie over the 
other given Place, and it will ſhew, in the Horizon, the 
Point of the ComPass on which it bears from London; and 
the Angle, which is contained between the Quadrant of Al- 44 
titude and the Meridian, is called the Angle of Pofition ; Thus l 
let the two given Places be London and Port Royal in Jamaica; bi 
then, by rectifying the Globe for the City of London, let the 
Quadrant of Altitude (fixed over London) be laid upon Port 
Royal, and it will cut the Horizon in the MWeſtern Point very 
nearly; and thereby ſhews that Port Royal bears almoſt WesT 
from Lox po. - 5 5 
But if the Globe be rectified for Port Royal, and the Qua- 
drant of Altitude be laid over the City of London, it will cut 
the Horizon in about 40? 300 from the North Point Ea/t- 
ward, which ſhews that London bears nearly North eat from 
Port Royal, or the Angle o 
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Port. f Poſition is 40? 3o' from the | Ft 

North towards the Eaſt, NY Ne . ; 

Hence it appears, that the geographical Bearing of Places is 10 

very different from a Bearing taken in a Nautical Senſe; for, 140 
. * 


with Navigators, if one Place A bears Wit from another 
Place B, the Place B will bear Ea from the Place A, be- 
Cauſe they eſtimate the Bearing in a Rhumb Line, but the 
Geographers in the Arch of @ Great Circle. 3 
And again, it one Place A bears North-Eaſt from another 


Plwace B, the ſame Place B will bear Sauth-Meſt from the 
Place A, as being both on the ſame Ravms, or Artificial Bib 
Curve, which cuts every Meridian under the ſame Angle | Pt 


but neither of thoſe Caſes can be true in a Geographical Senſe, 
as appears from the two Places of London and Port Royal in. 
the above Problem. . 5 
Prob. VII. ben it is Noo in a given Place to find what 
Hour of the Day it is at any other Place propoſed.  —_ 
Bring the given Place to the Meridian, and ſet the Hour 
Index to the XII, then turn the Globe about till the Place 
propoſed comes to the Meridian, and the Index will point ta 
the Hour required, N „ 3 8 5 
Let the Example be for London and Pekin in China: Then 
placing London under the Meridian, and the Index to XII, 
you revolve the Globe and bring the City of Pekin to the 
| 1 2 ; Meridian, 
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66 the Uſe of the Terreſtrial Otove, 


Meridian, when the Index ein point to 40/ after VII! in 


the Evening for the Hour there, when it is Noon with us. 
But if the Place propoſed has Weſt Longitude from Len- 


don, as Jamaica, for Inſtance : Then turn the Globe Eaft- 


ward till Port Royal comes under the Meridian, and the Index 


will point to about 45” after VI in the Morning, the Hour 


of the ay with them, when Noon with us. 
Prob. VIII. To find all 1hife PLActs where it is Noon at 


any given Hour of the Day, at a given PLACE, 
Bring the given Place to the Meridian, ſet the Index to the 
given Hour, then turn the Globe about till the ſaid Index 
points to the XII: Then obſerve all thoſe Places which lie 
under the braſs Meridian, for to them it is Noon at that 
Time. 


For Example: Let London be the given Place; a4 let 
it be required to find all thoſe Places where it is Noon when 


It is Z an Hour after VII in the Morning at London: Then 


Proceeding as above directed, you will find the braſs Meri- 


dian lie over Muſcovy in Hjia, and Part of the Mogul's Em- 
pire, in all which Places it is Noon at that Time. By the 
ſame Method it will be found, that when it is IV o'Clock 
in the Afternoon with us, it will be Noon at Martinico, An- 
tigua, and other of the Windward Iflands ; alſo at Louiſ- 


bourg in North America, ald over all the Middle Part of 
South America. 


Prob. IX. For any eIiVEN HoUR of the Day in the Place 


where you are to find the HoUR of the Day in any other PLACE 


: propoſed. 

Bring the Place where you are to the Meridian, and ſet the 
Index io the given Hour, then turn the Globe 'till the Place 
propoſed comes to the Meridian, and the Index will ſhew 


the Hur of the Day there, as required, 


Thus, for Example. when it is IV O'Clock in the After- 
noon with us, it is 4 after XI at N ight at the City of Pekin 


in China, 
Prob. X. For any GIVEN Houk at a given PLACE, 1 to fo a 
all thoſe PLACES where it is any other given HOUR of the Day. 


Bring the given Place to the Meridian, and ſet the Index 
to the given Hour, then revolve the Globe till the Index 

5 points to the other given Hour: Then all thoſe Places which 
lie under the Meridian have that Hour of che . This 
Problem i Is 7 Plain as to 2 no Example. | 
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in Geographical PROBLEMS. 61 
Prob. XI. To find all thoſe Places to which the Sun is VER= 
TICAL for any given Day. 14 4 


Bring the Sun's Place for the given Day to the Meridian, 


end obſerve the Degree of its Declination: Then turn the Globe 
quite round, and all thoſe Places that paſs under the ſame De- 


 gree of the Meridian are thoſe required, or to whom the Sun 


will de vertical for that Day. a 
Thus, for Example: On the foth of May, when the 


Sun's Declination is 172 307, all thoſe People who live under 


that Parallel of North Latitude have the Sun in their Zenith 
that Day at Noon: Amongſt theſe you will find the Inha- 
bitants of Porto Rico, Hiſpaniola, Famaica, Ic. in the Weſtern 


Hemiſphere; the Midland Parts of Africa, the Southern 


Part of the Mog ul's Empire, and the Kingdom of Pegu in 
the farther India. £ CES Es 

Prob. XII. To find what Day of the Year the SUN will be 
vertica in the torrid Zone to any given PLACE, | 

Bring the given Place to the Meridian, and mark the 
Degree exafly over it; then turn the Globe round and ob- 
ſerve the 1 Points of the Ecliptic which paſs under that 
Degree of the Meridian: Laſtly, ſee on the Wooden Ho- 


rizon on what Day of the Year the Sun is in thoſe Points of 


the Ecliptic, for thoſe are the Days required. ee 
For Example: Let the given Place be Jamaica, which 


bring to the Meridian, and obſerve the Degree under which 
it lies; then, revolving the Globe, the two Points of the 
Ecliptic which paſs under the ſame Degree of the Meridian 
will be the 202 of Taurus, and 109? of Leo, and therefore the two 


Days in which the Sun poſſeſſes thoſe two Degrees of the 

Ecliptic will be the 9th of May and the 2d of Auguſt, which 
will be the two Mid- ſummer Days to the People of that 

| hr os | 


Prob. XIII. To find thiſe PLACES in the Nerth Frigid 


ZONE where the Sun begins to ſhine conflantly, without ſetting, 
on any given Day between the vernal EqQuixox and Mip- 
SUMMER. 5 ; | 2 N 
Find the Sun's Place in the Ecliptic for the given Day; 
bring it to the general Meridian, and obſerve the Degrees of 
Declination; then all thoſe Places which are the ſame Num- 


ber of Degrees diſtant from the Poles, are the Places required to 
V . CCN 
Thus, for Example: On the 10th of May the Sun's De- 


clipation is 17% 30”, which deducted from 902, the Remainder 
e is 
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I SE 
8 722. 300“: Therefore all thoſe Places whoſe Latitude is 
equal to 727 30/ will have the Sun in the Northern Part of 
the Horizon at XII o'Clock at Night. —— The Reafon of all 


which is evident by a bare Inſpection of the Globe. Whey 


made uſe of as a Tellurian, with the Braſs Cemi-circle of 
Illumination or new Solar Horizon. OT) 
Prob. XIV. To find on what Day the SUN begins to ſhine 
 eonſiantly, without ſetting, in any given Place in the North 


Frigid Zone, and how long. N 1955 
Reftify the Globe to the Latitude of the Place, and, turn- 


ing it about, obſerve what Points of the Ecliptic between 
Aries and Cancer cut the North Point of the Horizon; then 


find, by the Calendar, (on the Horizon,) what Days the Sun 


will enter thoſe Degrees of the Ecliptic, and they will ſatisfy the 


P 1 oblem. 


Thus, for Example: Rectify the Globe for the Midland 


Parts of Nova Zembla, whoſe Latitude is 752, and then 
turning the Globe. about its Axis, you will ſee the 15? of 
Taurus and the ſame Degree of Leo both touch the North 


Point of the Horizon; therefore, on the 4th of May the Sun 
begins to ſhine without ſetting, and fo continues till the 8th 
of Augu/i following: At the fame Time it appears, that in 


this very Place, when the Sun has more than 159 of South 


Declination, it ceaſes to riſe above their Horizon, in the 
Winter Half of their Year, and continues juſt as Jong inviſible. 


T his is ſeen by Inſpection, by uſing the Globe with the Solar 


Horizon rectified to the Sun's Declination from the Pole. 


Prob. XV. To find the PLACE, or Part of the SURFACE 
of the Terraqueous GLOBE, over which the Sun is vertical on any 
given Day, Hour, and MINUTE. 


PFind the Sur's Place and Declination for the given Moment 


of Time ; then find (by Prob, IX.) thoſe Places which have 


the Sun on the Meridian at that Time; and, among them, 
that which lies under the given Degree of Dechnatton is the = 
Place deſired, or that in whoſe Zenith the Sun then 15.. 


Thus, for Example: On the 1oth of Hay at VIII o'Clock 
in the Morning, admit the Sun's Declination be 17? 300, then 
proceeding as above directed, we ſhall find it to be Noon in 
all thoſe Places from the Middle of Nova Zembla to the Mid- 
dle of the Southern Part of the Perſian Empire, and, amongſt 
them, that Part which is exactly under the Degree of the 
Sun's Deelination is a Point of the Arabian Sea, over which 
the Sun is vertical at the given Time, 3 
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in Geographical Pnonzems;” 64 
Prob. XVI. 75 find, for any given Day aug Fur, theſe 


Praces wherein the Sun is then riſing or ſetting, N on the Me- 


ridian ; alſo thyſe Places which are enlightned, and thoſe whi 5 


are not. 


Find the Place to which the Sun is vertical at the Time 


given, and bring the ſame to the Meridian, and elevate the 
Pole to the Latitude of the ſaid Place, then all thoſe ſaid 
Places which are in the Fefttrn Semi- cirele of the Horizon 


have the Sun riſing; and thoſe in the Eaſtern Semi- circlè ſee, 
it e And to thoſe under the Meridian it is Noon, Laſtly, 
al 


| Places above the Horizon are enlightened; and all below 
are in Darkneſs, or Night, e e 


Thus, for Example : Let the Place be that Part of the 


Arabian Sea which was found in the laſt Problem, to which 


the Sun. is vertical on the Toth of May at VIII in the 


Morning, and having rectified the Globe for that Place, 


* 


(which 1s always equal to the Sun's Declination,) bring the. 
aid Place to the Meridian, and there let the Globe reſt: 
Then it is evident, that all thoſe Places that lie ander the Me- 
ridian have their Noon Day: Then all thoſe Parts of the 
Earth, lying under the Meſtern Semi-circle of the Horizon, will 
lee the Sun viſing, as they are all of them at go diftance from. 
it; and the Motion of the Globe carrying them towards the 


Sun, he will appear to riſe gradually above their Horizon.— 


On the contrary, thoſe Parts of the Globe under the Eaftern 
Semi- circle of the Horizon, being alſo every where 90? diſtant 
from the Sun, will ſee him ſetting, being carried by the Mo- 


tion of the Globe out of the enlightencd into the dart, or ne- 
ther Hemiſphere, The above is alſo ſolved by the Globe as 


a Tellurian. T 
Prob. XVII. The Day and Hour of an EcLrpsE. of the Sun 
or Moon, or TRANSIT of the PLANETS or other Phenomenon 


in the Heavens being given, to find all thoſe Places on the Surface. £ 
of the Globe, where the Beginning, Middle, or End thireef ail 


be viſible. 


Find the Place to which the Sun bo vertical at the given. 
Inſtant, for the Beginning, Middle, or End of the TRANSITC 


or ECL1PsE : Then will thoſe Phraſes be viſible at all thoſe 
8 which are above the Horizon at thoſe Inſtants of 
Time. e 5 WE. 
Prob. XVIII. To find in what LaTITupz the longeſt Dar 
_ 1s of given Length Ar eos ro oY 


Bring a 
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Bring the ſofitia Points to the Meridian, and ſet the In- 
dex to XII a, Noon, then turn the Globe Weſtward till the 


Index points at Half the Number of Hyurs ATW , which being 
done keep the Globe from turning round its Axis, and flide 
the Meridian up or down in the Notches *till the ſohitial 


Point comes to the Horizon: Then that Elevation of the Pole 


will be the Zatrthde requirede en oo Eoin 
For Example: Suppoſe the Latitude bè required in which 


the Day is 14 Hours; by proceeding as above directed, the 


Latitude will be found near the Parallel of 402, and for the 
longejt Day of 20 Hours the Latitude wili be ſomething more 
AW Tar wat 


Prob. XIX. To exhibit à general Repreſentation of 45. 
Lengths of Davs and N1GHTs throughout the VE AR, in any 
given Latitude. 


: 


" Elevate the Globe to the given Latitude, and bring the 


 Silftice to the Meridian, where let it reſt; Then will the 


Parallels of: North Latitude, from the Equator to the Tropic 


of Cancer, repreſent the diurnal Arches, or Length of Days 


in the Summer Half Year, from the Mean Day when the 


Sun is in the Equator, to the Jonge/} Day, which is repreſented 
by the Tropic itſelf. Then, for the Minter Half Year, the 
ſame Parallels of Suth Latitude above the Horizon do repre- 


ſent the decrea/ing Length of Days, from the Mean Day in the 


Equator, to the ſhorte/t in the Tropic of Capricorn. Indeed 
nothing can be more amuſing or inſtructive, than to ſhew 
how Un Eno XIV by the Globe, all the Variety of different. 
LENOTHS of Days and Nicnrs, for every Part of the 
YEAR, and for every Latitude of Place, are repreſented to the 
View by a Motion of the. Meridian up and down in the 
| Notches of the Horizon: Alt gives us a tranſient, and, 
as it were, ſimultaneous View of all the Phenomena and VI- 
 CISSITUDEs of all the SgAasoNs in the whole Year, and 
throughout the WoRLD, at once, and in every different Po- 
JJ. oo Oo nn Ck 
Prob. XK, To find theſe INHABITANTS of the Earth called 


the PERIOECI with reſpect to LONDON. 


—_—_— —— Ne, " tad * — 4 
— _= : — — 


— K 


* This Problem is alſo illüſtrated in a more elegant manner if the 
Globe is made uſe of (as a Tellurian) with a Semi- circle of Hlumina- 


tion, or Solar Horizon. See a fuller Account in the Improvement made 


by G, WRIGHT, 


Bring 
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| Bring London to the Meridian and ſet t 
"vppolite XII, then turn the Globe about 
points to the XII, and the Part of the Globe under 51? 
Zolof the upper Meridian, is that required, which, being the 


orthern Part of the great Pacific Ocean, it appears there 


are no Inhabitants of that Denomination with Reſyect to 
London; but the greateſt Part of China in Aſia, and the Gulpb 


of Mexies in America, or what is uſually called che IWe eft- Indies | 


are vety nearly Periœci, to each other. 


Prob. XXI. To find thiſe IHA TAurs of the Earth that | 


ore called ANTOECT. 


Theſe are found by counting equal Degrees of Latitude 


' from the Equator upon the Meridian on either Side. 


Thus, for Example: Tripoli, on the Northern Coaſt of 


- Africa, and the Cape of Good Hope, on the Southern Point, 


tie nearly in the /ame Parallel of Latitude, and under the ſame 


Aeridian, are Antaci to each other, having the ſame Length of 
Days and Nights, and the ſame Bann of er but at 
0 ol Times of the Year, 


ob. XXII. To find the ANTIPODES to any given Place, as 


LonDon, for Inſtance. 
Bring 5 


tor as is equal to the North Latitude of London, viz. 51? 300; 


the Point of the Globe lying under this Degree of the lower 
Meridian, is that diametrically oppoſite to London, and therefore 
they are Antipodes to each other: This appears to be a Part 
of the Sauthern OCEAN, near New-Zeland: thus the Mid- 


land Parts of Tartary and Southern Parts of America, called 
Terra Magellanica, are Aut ipodis to each other, as is eaſily ſeen 
by the Globe. 

Prob. XXIII. To find thoſe PLACES in the Torrid Zone, 
#9 whom the Sun will appear twice in the F orenoon or After- 
noon upon the ſame AZIMUTH, = 


Let the Sun be in the Beginning of Cancer on the longeſt 


Day, and then there are many Latitudes in the Torrid Mons 
in which this Phænomenon may be obſerved. Thus if we 
take the Latitude of Jamaica 189, and rectify the Globe 
thereto, the Quadrant of Altitude will, in one certain Azi- 
muth, touch the Parallel or Tripie of Cancer; but if removed a 
little more Southward, it will cut the ſaid Parallel i in two Points, 


and continue to do ſo till it coincides with the faid Parallel in | 
the Horizon : : Therefore bring the Beginning of Cancer to the 


e 


ha Hour Index 
the Index 


ndon to the upper or :diuroal Semi-circle of. the 
Meridian, then, in the nether Semi-circle of the Meridian, 
reckon the ſame Number of Degrees Southward from the Equa- 
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Meridian, 
about til! ö 
-and;the Hour-Index will point to after V, which is the Time 

of Son- tiſing in that Latitude on their longeſt Day. — Again, 


n to XII, then turn the Globe 
Beginning of Cancer be in the Eaſtern Horixon, 


place the Quadrant of- Altitude to the ſame Point of the Ho- 
rizon, where the Omive Amplitude is 252, and then will the 


Duadrunt be the Azimuth in which the Sun riſes for that 


Morning; and as the Sun advances, it will gain Azimuths 


more and more Southward, till about IX o' Clock, and after- 


Ward return over them to the North, where it will be at XII. 
Thus, for Example: At VII o' Clock it will be nearly 
pon the Azimuth of 4c? from the North at VIII o'Clock 
it will be on the Azimuth of 722, and about 45 after VIII 


it will attain its % Southern Azimuth, which is about 732, 
at the Altitude of about 459 above the Horizon: On this 


Azimuth it will eppear for ſome Time, viz, till about IX 
Clock, and at the Altitude of 50? it will begin to go off 


upon 4zimuths more and mare Northern. Thus at X Clock 


it will be again upon the Azimuth of 722 from the North; 
at I after X it will be again upon the Azimuth of 697; at 


© after X it will again get upon the Azimuth equal to the 


- Amplitude, and then proceed through all leſs Degrees of Azi- 
muths'to the North, n C 
N. B. In this Method of ſolving this very curious Pro- 


blem, the Rationale of this odd Phœnomenon will more plainly 


appear, as alſo the Reaſon why it can be ſeen only by the 


Inhabitants of the Torrid Zone; and moſt evidently to thoſe 


between 15 and 20? of Latitude. It may be farther obſerved, 
that this very Problem is a remarkable Caſe of the Ambiguity 


of ſpherical Triangles, ſince, in a given Latitude, Declination, 


and Azininth'of the Sux, if the Hour of the Day be requi- 


rec, it is very evident from hence there may be two Anſwers 


given, and it will be uncertain which is the right, unleſs from 
ſome particular Conditions of the Problem. e 


* 


EciirsE F JUPITER'S SATELLITES wi 


Prob. XXIV. To find all thiſe Places 4 the Earth where an 


0 
be viſible, 


We have already ſhewn when Jupiter may be ſeen in any 
particular Place, or Latitude; but it may be neceſſary, on 


many Accounts, to give a more general Solution to this Pro- 
blem, and to ſhew how, by the Globe, it will be eaſy to 
know all thoſe Places of the Earth's Surface where Eclipſes 
of Jupiters Moons may be obſerved at any Time * the 


—— — — — —— — — —— — 


. ³˙ w dn. ad 


ys Pm 1 .. Wes wc. 


* 


in Dir TIN OG. . 


Tear, which will be very uſeful to Navigators, Aftrimomers, 


Kc. 

If Jupiter be in Conſequentia, or fellown the Sun, and ſets 
after him in the Evening, then proceed thus: Find that Part 
of the Earth's Surface to which the Sun is vertical, (by Prob. 
XV. and rectifying the Globe to the Sun's Declination, 
bring that Place to the Meridian which will then be in the 
Zenith, and place the Hour-Hand to XII; holding the 
Globe faſt in this Pofition, with a Blach-lead Breil or Chalk, 
draw a Line on the Surface of the Globe, along the Euſlern 
Semi circle of the Horizon, and that will denote all thoſe Pla- 


ces to whoſe Inh u bitants the Sun 7s ſetting at that Time, as we 


have ſhewn in the for- - mentioned Problem. 
Then find the Difference of the Sun's Right Aſcenſion, and 
that of Jupiter, in I'iME; and turn the Globe :/warg, 
till the Index points to that Difference; and then rectifying 
the Globe to the Declination of Jupiter, hold it faſt, and draw 
anothe Semi-circle on the Globe by the Eaflern Side of the 
Horizon: hen the Space between theſe two Semi-cirees 
will include all thoſe Places on the Earth's Surface, 9 
upiter will be ſeen after Sun-ſet, 
In the ſame Manner. if Jupiter be in Antecedentia, « or riſes- 
before the Sun, you proceed as before for the Place to which 


the Sun is vertical, and having brought it to the Meridian 
and fixed the Index to XII, you draw a Line by the Weſtern 
Eage of the Horizon, to ſhew the Places where the Sun is 


Riſmg; then Rectify the Globe for Fu upiter's Declination 
and turning it Ea/tward till the Index points to the Diffe- 
rence of the Right "Aſcenſi ton of the Sun and Jupiter, and there 
holding it faſt, draw another. Line by the 1/7 Side of the 
Horizon; and the Places between this and the former Semi- 
circle, are thoſe to whom Jap will, be vijible before Sun- 
Kiſing. 
Prob. XXV. To ky an Horizontal Dial. Elevate the 
Pole equal to the Latitude of the Place, then will the Axis 
of the Globe repreſent the Gnomon or Style of the Dial ; 
_ Conceive in your Mind the Paper on which the Dial is to 
be delineated, to be on the Horizon of. the Globe. 
Bring any Meridian to lie exactly under the General Me- 
ridian; then as the Meridians are drawn at every 152 of the 


: Equator, they will repreſent Hour Circles, and therefore we 
| hayeonly to obſerve how: many Degrees theſe Meridians, or 
K 2 Hour 
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| Hour Circles, interſe& the Horizon from the General Meri= 


dian, or 12 o'Clock Hour Circle ? ph es 3 
- Thus for Example, in Latitude 519 &, which is the La- 

titude of London, their Diſtances from the Meridian are as 
in the annexed Table. | 5h 


Hou s. 


it, from Merid, | 


Morning Evening. d 


777)... ͤ 4 
. II. . 19 
. 38. 3 


VII... | ML. |... 53-:: 36 
„% dy 06: 
Eee 


6 


— — 


Then to conſtruct the Dial, which may be of any F igure, 
rund, ſquare, or multangul aa... 
For Example, ſuppoſe a Square, as in Pl. 2d, Fig. 6, draw. 


a Line VI, VI, to repreſent the Eaſt and Weſt, or VL 


o'Clock Line ; and perpendicular to it A, XII : for the Me- 


ridian or 12 o Clock Line. 


About A as a Center, with a Pair of Compaſſes extended 
to 60? on a Line of Chords, deſcribe the Semi- cirele 6 c d, on 
which from c on each Side towards þ and d ſet off the Degrees 


in the above Table, then Lines being drawn from A through 


theſe Points, and produced to the Sides of the Dial, will be 
the Hour Lines required. As ſor the Morning Hours be- 
fore, and the Evening ones after VI, they are drawn by only 
producing the others upwards. 1 


As the Elevation of the Pole above the Horizor is equal 


to the Latitude of the Place, make the Angle c A e equal to 
512 4 for London (or Briſtol) then will Ae repreſent the 
Gnomon, which make in Braſs, and fix upright on the Me- 


ridian A r, fo that the Point A of the Gnomon correſponds to 
the Point A of the Dial. 137 e 


Laſtly, lay this Dial on an Horwontal Plane, where a Me- 
ridian or North and South Line is drawn, ſo that a XII may 


coincide with that Line, then will the Shadow of the Gno- 


mon, cauſed by the Light of the Sun, ſhew the true apparent. 
Time of the Day. Et 


I migh* 


* 
8 
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I might now proceed to the Conſtruction of vartous other 


Dials, but as it is not my Intention, at preſent, to treat of 


Dialling in general, 1 ſhall only obſerve, that a Dial may be 
conceived to be drawn on any other Plane, either vertical or 


inclined, in any Angle to the Horizon ; by only conceiving 


the Plane on which the Dial is to be drawn to paſs through 


the Globe in that Poſition ; then will the Interfection of the 
Hour Lines (or Meridians each 152 aſunder) cut on the Dial 


Plane, the Places where the Hour Lines are to be drawn: — 


And the Elevation of the Pole above that Place, will repreſent 
the Height of the Stile or Gnomon. r 


Te Usr of the ANALEMMA en the Terreſtrial GLons, 


THE Analemma is a ſma}l SLiPp of PAPER, now firſt en- 


graved on the Surface of the New Terreſtrial Globes; 


the Length of it is juſt equal to the Breath of the Torr:d Z bs, 
or Diſtance between the two Tropics. It contains the Ca- 


 LENDAR of Months and Days in two Parts, beginning from 


the Day of the Winter Solfiice, and proceeding to that of the 
Summer Solſtice on one Part, and from thence it returns again 
to the Winter Solſtice. The Months «nd Days are ſo laid 


down and divided as to correſpond exactly with the Declinations 
North or South, which the Sun has on each reſpective Day 
through the Year.——'T his wil} evidently appear if the faid 
Analemma be brought to lie under the General Meridian, and 
from thence the following Problems may eaſily be deduced. 
Prob. XXVI. To find the SUN's DECLINATION on any Day 
of the Year, by the ANALEMMA, without knowing its Place, 


Bring the Analzmma to the Meridian, and thereon, over 


the given Day of the Month, the Sun's Declination may be 


fen. 


Prob. XXVII. To find by the ANALEMMA the SUN's PLACE 


in the Ecliptic and R1GHT ASCENSION, for any given Day of 
the Year, %%% “ 8 
Bring the Analemma to the Meridian, and hold a Pin or 


Wire againſt it over the given Day; then turn the Globe 


about *till a Point of the Ecliptic comes under the Wire, 


which 


* — 
— 


_— « - | 2 = . * * — 
„ . T — , 
> * * 


2 "—=? — 


<> "he own 2 


—— 
: " 4 — 


— . ee EE Sn 


— 
— 


ꝶ64„¾«KEL˖ . een on Os, 


7 — — Py e 888 12 > — —— f ö 
N * | 1 f 1 


7560 The Uſe of the ANALEMMA, 
which will ſhew the Sun's Place in that Quarter of the 
Ecliptie which correſponds to the Quarter of the Calendar, 
in which the given Day is. Its right Aſcenſion is ſhewn in 
the Equinoctial Line, at the ſame Time. | 85 
Prob. XXVIII. To. find by the ANALEMMA the Tins of the. 
SUN's RISING and SETTING, with its AMPLITUDE; for every 
Day inthe Year by Inſpection, in a given LaTIiTuDB. + 
Rectity the Globe for the given Latitude of the Place, and 
bringing the middle Part of the Aralemma to the Meridian, 
ſet the Hour- Index to XII, then turn the Globe about to. 
the Eaſt till the mo/? Southern: Part of the Analemma coincides: 
with the Horizon, then will the Index point to about 4 after 
VIII in the Morning for the Time of Suu riſing on the ſhorteſt 
Day.— Then bring any other Day between the 20th of Ja- 
nuary and the 20th of March, to the Horizon, and the Index 
will ſhew the Time of the Sun's riſing for that Day.—Alſo 
from the 20th of March to the 20th of June, any given Day 
of the ANALEMMA being brought to the Horizon, the Index 
will ſhew the Time of its riſing on that Da fo ;— Conſe 
quently, the Time of the Sun-ri/ing and Su- ·ſetting, from 
one End of the ſix Months to the other, is ſeen for evety Day 
reſpectively, by the Analemma through the various Parts of 
the Horizon; and its Amplitude for every Day is ſhewn by 
Inſpection, from 38? of South Amplitude to 389 of North. —— 
And all that has been ſaid about its r/7 > is the ſame with 
regard to its ſetting. By this Means a general Idea may be 
formed, as it were, inſtantaneouſly, of the various Lengths of 
Days and Nights throughout the Year... 
Prob. XXXI. To find, ly the ANAMELLA, ' the Sun's 
ALTITUDE ond AZIMUTH, for any given DAY aud HOUR, 
Reckify the Globe for the ak and for the Analemma, 
then turn the Globe 'til! the Index points to the given Hour, 
and bring the Quadrant of Altitude to lie over the given Day of | 
the Month, and that Day will ſhew, on the Edge of the Qua- 
drant, the Altitude of the Sun; and, in the een e 
Hximuth is ſhewn (by the QUADRANT) from the South, or 
North Points. 
For Example: On the 1oth of April at IF i in the Morn- 
ing, the Sur's Aultude is found about 332, and'its Azimuth 502 | 
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Prob. XXX. At a given n Hour i in the Morning, or Heu 
to And all the different ALTITUDES and AZIMUTHS ibe SUN | TH 


can Paw for every Day in the YEAR, 1 


Reef 


* 


on \the Terreſtrial GLOBE. 7⁴ 


Rectify the Globe to the Latitude and Analemma, then re- 
volve the Globe till the Index points to the given Hour, and 
there keep it ſteady; then bring the Quadrant of Altitude to 
lie over the Southern Part of the Analemma, and it will ſhew 
the Sun's Altitude and Azimuth on the fhorteft Day of the Year 
at that given Hour: Then removing the Quadrant of Alti- 
tude gradually over all the Length of the ralemma till it 
comes upon the m Northern Part, and there the greats? A- 


titude and Azimuth will appear on the Edge of the Quadrant 
in the Analenima and Horizon. 


For Examplo: Let the Hour given be IX in the morn- 
ing, then will the Altitude on the ſhorteſt Day be 44 only, 
and the Azimuth 44? ; and on the longeſt Day the Altitude 


will be 432, and the Azimutb, 732, fo that the Altitude will 


vary at that Hour no leſs than 39? and the Azimuth 292 
Prob. XXX I. To find all the different Times of the Day, 
throughout the V Ak, on which the SUN will be upon a given 
 AZ1MUTH, and its ALTITUDE for thoſe Times, on every Day 
reſpectively. Es = 


Let the given Azimuth be that of 452 or Seuth Eat, and 


the Globe being rectified for the Latitude and Analemma, 


bring the Quadrant of Altitude to the given Azimuth; then 


move the Globe about till the Southern Part of the Analumma 
comes to the Edge of the Quadrant, then will the Time be 
new, by the Index, when the Sn comes to the given Azimuth 


on the ſborteſt Day, and is a little before IX in the Morning, 
with an Altitude of little more than 32: Then revolve the 


Globe Veſtward till the moſt Northern Part of the Analem- 
ma touches the Edge of the Quadrant, (remaining ſtill in the 


given Azimuth, ) then will the Index ſbew the Time in which 
the Sun is upon that Azimuth on the longet Day, which will 


be about 35“ after X, and the Altitude then will appear to be 
$52 30!:—— The Time of it's being on that Azimuth for 
any intermediate Day, and it's Height at that Time, will 


"appear by foping the Globe when the given Day comes ta the Ege 


of the Quadrant. 


Prob. XXXII. From the obſerved Altitude of the Sux, to find 


the HoUR and AZIMUTH in the given Lutitude by the AN A- 
LEMMA. | Sy 


_ Having reQtified the Globe, as before directed, move the 


Globe and Quadrant of Altitude ſo together that the given 
Day of the Monch may coincide with the given Degree of 
Alliiuas on che Edge of the Quadrant. 


Thus 


Angers — 
Angouleme—— 
Angra — 
Annamocka 
St. Anthony's (Cape) 
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Thus, for Example; Suppoſe on the 20th of April in the 


44 you obſerve the Sun's Altitude 235, then proceeding 


as directed, you will find the Index point to VIII in the 


Morning for the Time required, and the — will cut 
the Horizon i in m7 39 at that Time, 


4 TABLE e the Larrrupks f PLAces, with their Lon- 


 GITUDES ; from the Meridian of the Royal Obſervatory af 
Greenwich; alſo the TIME of HioH WaTER at the FULL 
| and CHANCE of the Moon, at thoſe Places where it is 


Anoton. From the REQUISITE TABLES, 18 by Order 
| of the NOERD of LONGITUDE, 


TY - Names of Places, 


Am. 


6 0 or 
Country. 


8 


1 Argue — 


1 
Adventure (Bay Y 
Adventure (aus) Toes 


Agde =— — 
| Agen —  ———_——_—__ 

St, Agnes (Lights)— 
Agra — — 
Aire mp 
Aix — 

Alby — 25 

Aleppo 

Alexandretta - 


; Alexandria mmm_— 
Algiers — — — 


Amboiſe 
Ambrym 2 — 


Amſterdam — — 
Amſterdem 55 — 


Ancona 


Antibes 


Antigua (St. John' 8) 
Antwerp — 


Anvers 


Ape (Iſle) ——— 
6 Aan | — 


France 
Finland 
Sumatra 
N. Holland 
Pacif. Ocean 


Scillies | 3 
India ä 
France —— 
Francek 
France -—— 
5 1 
Syria — 
Egypt 


Algiers 
France — 
Pacif. Ocean -—— 
France 


H Vaud —— 


Pacif. Ocean =— 


Italy — 
France 


France — 


Tercera 


Pacif, Ocean -— 

Staten Land 
France 
Carib. sea 


Flanders 
Netherlands -— 


Pacif. Ocean 


Tu _ —n 


Latitude. 


. 


36 x ON 


174 46 oW 


„ 


64 34 N 


Longitude. Wat. 


VVV 


149458 
22. 13 30 E 


95 34 o® 


147 30 OE 
144 17 45W 


3 28 11 E 
9 35 4% K. 
6 46 OW 
76 44 E 
5 2634 E 
5 26 5 E 
2 8 
37 20 0 E 


4 F. 20 OE 
30 16 30 E 


2 12 45 E 

98 
168 12 30 E 

2 17 56 E 


4 45 30 E 


o 


30 
13 30 30 E. Ne 
o 33 2 _ 

o 848 


: . 
| On | 


7 8 30 E 

62 9 ow 

4 22 45 E 6 © 
124 15 E. 


168 27 30 E 


38 50 OE 
3 35 oE 6 o 


Arica 


Tree ⅛ͤ dd ᷑̃ k CE ͤ a er 7 Tp 
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Sea or | High 
Names of Places. Country: Latitude; Longitude, *' Wat. 
IE & 1 . h F 
Arica —— Peru — 18 26 38 5 71 11 oW 
Arles — France — 43 40 33N 4 38 O E 
Arras — France — 50 17 30 N 2 46 12 E 
Aſcenſion (Ifle) -— S. Atl. Ocean — 7 56 30 8 14 22 31W 
Athens — Turkey —— 33 5 oN 23 52 30 E 
Auch — France — 45 N 0 4 36 KK 
S. Auguſtine —— Madagaſcar — 23 3; 29 8 43 8 O E 
Aurillac — France 44 55 10N „ 
Aurora (Ile) — Pacit. Ocean -— 15 8 0 8 162 17 O E 
Autun — France | 46 56 46N 418 8 E 
Avignon — France — 43 7 25 N 4 48 33 E 
Avranches — France — 43 41 18N t 22 38W 
| Biz (Angient) Meſopotamia — 33 o ON 42 46 30 E 
Bagdad Meſopotamia — 33 20 oN 43 46 30. E 
Balaſore — India 2 t 20 N 86 8 9 
Ballabea (Iſle) — N. Galedonia — 20 7 0 8 164 22 OE 
Banguey (Peak) -— Malacca 7 18 N 117 17 30 B 
Barbas (Cape) —— Sanhaga — 22 15 30 N 16 40 O 
Barbuda (Iſſe) —— Atl. Ocean 17 49 45 N 61 50 OW 
Barcelona — Spain — 41 26 N 2 13 O E 
Barnevelt's (Ile) — Terra del Fuego <5 49 8 66 58 OW 
St. Bartholomew (Iſſle) N. Hebrides — 15 42 0 8 167 17 30 E 
Baſil — Switzerland -— 47 35 N 7 29 30 E 
Baſſa Terre —— Guadaloupe 15 59. 30 N 61 89 15W 
Batavia — Java. — 6 10 o $ 1c 51 15 K 
Bath — England —— 51 22 30 N 2 21 30 
Bayeux —— France —— 49 16 38 N o 42 51W 
Bayonne —— France — 43 29 21 N 1 30 GW 3 30 
Beachy Head — England —— 50 44 30 N o 19 40 E O. o 
Bear Iſle — Hudſon's Bay — 54 34 ON 79 56 oW 129 
Beauvois —— France  ——-: 49 26 2 NM 2 442 EE ⁵ 
Belle Ifle —— France —— 47 17 30 N 3 6 :30W 2 30 
Bembridge Point — Ille of Wight — 50 40 15N 1 4 45W 
Bencoolen —— Sumatra —— 3 49 3 8 102 O ot 
Berlin — Germany —— $2 32 30 N 13 26 1; E 
Bermudas Fine / — Atl. Ocean —— 32 35 0 N 63 28 W] 7 0 
he ſanſon — Frantde — 47 13 45 N 6 2 40 E 
Befiers — France — 43 20 41 N 3 12 35 E | 
Blanco {Cape} —— Negroland —— 20 55 30N 17 lo oW 9 45 
Blanco {Cape} —— Patagonia —— 47 20 8 64 42 oW vs 
Blots — France —— 47 35 19N 1 19 50 E 
Bojador / Cape — Negroland —— 26 12 30 N 14 27 O o ©9 
Bolabola {lfle) —— Pacif. Ocean — 16 32 30 8 151 52 oW 
Bologna —— ILaly — 44 29 36N 11 21 15 E 
Bolchereſco! — Siberia —— 52 5 joeN 156 37 30 E 
Bombay 3 India — 18 56 40 N. 72 38 o E 
Bonavilta [e) — — Atl. Ocean —— 16 CON 22 47 157 
Boſton New England — 42 25 oN 70 37 15W 
Botany /Ifle) — N. Caledonia — 22 26 40 8 167 16 45 E | 
\ Bologne — France — 50 43 31 N r 36 44 E 0 30 
Bourbon {Iſle} —— Tad: Ocean —— 20 51 43 8 55 30 O E 
Bourdeax — France —— 44 50 8 N o 34 49W o 3 
| 5 Bourges 


1 
4 
— 


aac. -.: 
* — - — —ůů — 


_ — 
* 5 : 4 — — 


— —— 
3 


wo" 4 
— 


re — 


—— — 
_ «on ET A Eo 


E 
1 Shs 


- <> > 
_ os 
Pt A —_— 4.1. 


- — 
s NO. 0 4 a 
9. 2, ——_— 2 OD ater et 


y » * — - * 7 
= we - — 4 ba - 
A — 3 2 8 — gone 3 oa . wh. . 
OT —-—-—- oO ee — ä m2” TO of 
- . _- * ; 
2 2 . - 5 = 8 * 
* * Fg ” bong a gr ney, en * 2 * ” 


4 . 


1 * 


r 


„ ˖ —˙·————— -f ! KE . CES, 


1 $1 WOT en 
" 
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Sea or | 

Names of Places, Country, | Latitude, Longitude, 
| | 0 1 n 47 
Bourges | — France — 47 458 N 2 23 26 

Breflax — Sileſia — 51 3 NN 17 38 4; E 
"- Breſt: — France — 48 22 5, N 30 50 
Bridge Town —— Barbadoes —— 13 5 N * 35 OW 
St. Brieux — France — 48 31 21 N 2 43 157W 
Briſtol {Cape} — Sandwich Land 59 2 30 8 26 51 O 
Bruſſels — Brabant —— 50 51 ON 4 21 45 E 
Buenos Ayres —— Brafil — 34 35 26 8 58 31 15W 
Bukaroſt —— Walachia — 44 26 45 N 26 8 OE 
Buller (Cape) — 8. Georgia — 53 58 30 8 37 40 O 
Burgeo (Iles) —— Newfoundland — 47 36 20 N 57 36 30 
Burlings —— Portugal —— 39 20 0 N 9 36 45W 
| r (Port) — Terra Firma — 10 30 50 N 67 32 O 
Cadiz — Spain — 36 31 7N 6 1 5oW 
Caen — France. — 49 11 10N o 21 47W 
Cahors — France — 44 26 4N 1 26 51 E 
Cairo — Egypft —— 30 2 44N 31 18 16 E 
Calais — France — 50 57 31 N 1 50 56 E 
Callao — Peru — 12 1 33 3 76 58 oW 
Calcutta (F. Will.) India — 22 34 45 N 888 29 30 E 
Calmar — Swede — 56 40 30 N 16 21 45 E 
Cambray — France —— 50 10 3a N 3 13 41 E 
Cambridge — England —— 52 12 36N o 415 E 
Cambridge —— N. England 42 25 ON 71 10 O 
Canary (Iſle) NE. P. Canaries — 28 13 N 1; 38 45 
Candia (Iſſe) —— Medit. Sea —— 35 18 35 N 25 18 & E 
Candlemas Ifles —— Sandwich Land 57 10 08 27 13 oW 
Canſo (Port) — Nova Scotia 45 20 „N Go 55 MW 
Canton — China % 7 40N-113..2 16 
Catleſcroon —— Sweden —— 56 20 ON rs 26 15 E 
Carthagenan — Spain now :27.:37..0N- 2.5 30W 
Carthagena —— Terra Firma—— 10 26 35N 75 26 45 
Caſan — „ — n n 49 $15 E 

Caſſel — Germary —— 51 19 4N 9 29 © 

Caſtres — France — 1 37 10N 42 44 5 
St. Catherines Ifles Atl. Ocean —— 27 35 08 49 17 oW 
Cavan —— Ireland — 0M. 3 ow 
Cayenne — Ile Cayenne — 4 56 N 52 15 O 
Cette — France — 43 23 1 3 7E 
Challon — France — 46 46 50 N 4 51 25 E 
Chalons — France — 48 5% 12 N 4 22 12 E 
Chandernagor—— India —— 22 51 26N 88 29 15 E 
Charlotte Sound N. Zealand —— 41 5 58 8 174 13 32 E 
Q. Char]. Foreland N. Caledonia — 22 15 08 167 12 45 E 
Q. Charlotte's Cape Sou. Georgia — 54 32 08 36 11 30 
Charlton Ile — Hudſon's Bay — 52 3 oN 79 o 
Chartres — France — „KE 
Cherbourg —— Erance — — 49 38 26 N 1 38 11W 
Chriſtmas Sound — Terra del Fuego 55 21 57 8 *o 2 coW 
Str. Chriſtopher's(Iſle) Carib. Sea —— 17 15 ON 62 43 O 
Churchill River — Hudſon's Bay — 58 47 3a N 94 7 30 
Civita Vecchia —— Italy — 42 5 24N 11 46 15 E 


. ˙¹üRͥÄÄ ˙ . 


11 30 


Nam es 


75 ö Sea or | 
Names of Places. Country. Latitude, 
s 0 „ 
Cape Cle —— Ireland —— 51 18 ON 
Clerke's Ifles —— Atl. Ocean —— 55 5 30 8 
Elermont — France — 45 46 45N 
Cape Colenet w—=— N. Caledonia — 20 30 0 8 
Colmar — France — 4 4 44N 
Cologne —— Germany — 50 55 ON 
Cape Comerin — Ludia — 7 56 ON 
Compeigne e France — 9 24 59 N 
Conception Chili! — 36 52 53 8 
Cooper's Iſle —— Atl. Ocean —— 54 57 8 
Conſtantinople —— Turkey S——_—_ 
8 — Denmark —— 55 40 45 
_ Cork -- Ireland =—— 51 53 54N 
Cape Coronation —— N. Caledonia — 22 5 08 
Corvo —— Azores — 39 42 ON 
Coutances | France 2,49 2 z5oN 
_ Cowes — Iſle of Wigs. — — $0 46 20N 
Cracow — Poland =—— 50 10 ON 
Cremſmunſter — Germany — 48 3 29 N 
Croĩſic France — 47 17-4 
Cumberland (Cape) N. Hebrides -— 14 39 30 8 
Cummin (tfle) — Pacif. Ocean -— 31 40 ON 
antzic -—— Poland — 34 22 N 
| D Daſten Iſland Caflers — 3325 68 
Dax — France 43 27 N 
St. Dennis — I. Bourbon —— 20 51 438 
Diego (Cape —— Terra del Fuego 54 33 08 
Dieppe —— France — 49 55 17N. 
Dijon — France — 47 19 22N 
Dillingen — Germany — 48 30 ON 
Diſappointm. (Cape) So. Georgia — 34 58 8 
Diſſeada (Cape) Terra del Fuego 853 41 8 
Dol. — France — 48 33 9N 
Dominique (Ifle) -— Windward Iſles— 15 18 23N 
Dovay — Flanders —— 50 22 12N 
Dover — England — 31 7 47N 
Dreux — France — 48 44 17N 
Drontheim — Norway —— 63 26 10N 
Dublin — Ireland — 53 21 11N 
Dungeneſs — England — 30 52 20 N 
Dunkirk — PFranee — i 2 4 
Duſkey Bay — N. Zealand —— 45 47 27 8 
Dunnoſe — England — 30 33 3oN 
avowe (Iſle) —— Pacif, Ocean -— 21 24 © 8 
L 1 Eafter Iflond — Pacif. Ocean — 27 6 308 
Edinburg —— Scotland — 55 57 57N 
Edyftone — Eng. Channel — 50 8 © 
Embrun — France — 44 34 ON 
Enatum (Iſle) — Pacif. Ocean — 20 10 08 
Engliſh Road —— Eaoowe "IT 21 20 30 8 
3 | | "24S | 


Longitude, 


I 


2 5 
166 18 3 
I 


16 20W 


174 30 OW 
109 46 45 
3 12 15 

4 24 OW 

6 29 O E 
170 4 OO E 
174 34 ow 


1 
6 6 30 W¾ 
O 8 


10 30 


10 30 


N 
UI 
O 


* 


* 


ä — 
„ 


9-4 
— 2 * wr wow; 


444 A es”? 7 . 
as p . — 


0 


3 "ws — 


« 1 Fd Co 


— — 


* 2 War Ag. a 
bf tf — - — 


2 


= b * FE, ” — bad 3 | _ — 
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Names of Places. 


r 


2 


* — 


Erramango (Iſle) — 


— 


Erze run 
Euttachia (Town) 
Evout's Illes 
Evereux 
Exeter 


— — 


Nalmoutkn 
Falſe (Cape) — 

Falſe yay pe) 
Farewell (Cape} -— 
Farewell (Cape) - 
Fayal Town 
Ferdinand Noronha 
Ferrara 
Ferro Iſle (Town) 
Finiſterre (Cape) — 
Florence 
Flores 
St. Flour 
Fortaventure (W. Pt.) 
Foul Point 
France (Iſle of } 
Francfort(onthe Ma. ) 
Frances (Cape) — 
Old Cape Francois 
Frawenbargh 
Frejus 
Frekel (Cape) 
Frielland's Peak — 

Fronſac (Strait) — 
Fuego (Itle/ 
Funchal 1 

Furneaus Iſland -— 


G Gabey 


_ &enes 
Geneva 
Genoa 
St. George (Ille) — 
St, George (Tour) 
St Georye (Fort) — 
St. George (Cape) — 
George (Cape) 
bent 
Gibraltar! 
Gilbert's Iſle 
SGlaſgow 


— 


— 


— — 


— 


* — — 


— kJ 


— — 


— — 


—— — 


Goat Ille 
Gomera (ifſle} _ 
Good FG Cape) 


0 E OO R A P HY. 


Sea or 3 High 
Country. Latitude, Longitude. Wat. 
| 1 5 6 1 NC h / 
Pacif. Ooean— 18 46 30 8 169 18 30 E 
Armenia 39 56 35 N 48 35 45 E 
Cr b. Sca 17 29 N 63 30 OW 
Terra del Fuego 55 34 30 8 66 30 W 
France , e e $98 
England —— 50 44 ON 3 34 30 
England * —— 50 8 Oo0N 5 2 30 W 5 30 
Caffres — 3416 0 8 18 44 o E 
Caffres — 34 10 08 18 33 O E 
Greenland —— 59 33 oN 42 42 oW_. 
N. Zealand ——- 40 37 0 8 172 41 30 E 
Azores —— 38 32 20N 28 41 5W 2 20 
Brazil —— 3 56 208 32 38 OW 
Italy —— 44 54 N 11 36 15 E 
Canaries —— 27 47 20N 17 45 50 
Spain > —— 42 51'52N 9 17 10W 
Italy — 43 46 30N 11 2 O E 
Azores — 39 34 N 31 O oW 
Frauce — 45 1.:55N_ 3 5 30 E 
OCanaries —— 28 4 N 14 31 30 
Madagaſcar — 17 40 14 8 49 53 E 
Indian Ocean — 20 9 45 57 28 O E 
Germany 4 „% N 8 35 0 E 
Hiſpaniola —— 19 46 30 N 72 18 OW 
Hiſpaniola —— 19 40 30 N 70 2 OW 
Pruſſia ——— 54 21 15 N 20 7 ze E 
France — 43 26 3 6 44 45 E 
France — — 48 41 3N 6 o O 
Sandw. Land — 59 2 0 8 26 55 30 
Nova Scotia — 45 36 N 61 19 30 
Cape Verd —— 14 56 45 N 24 28 oW _ 
Madeira —— 32 37 40 ain 
Pacif. Ocean —— 17 11 8 143 6 4 æwwr 
France —— 41 33 50 N 6 4 57 E 
New Guinea — - 0 9.8 126-2345 E 
Itely — 44 25 N 8 35 45 E 
Savoy —— 46 12 l 86 0 F. 
Italy — 44 25 MN 8 35 45 E 
Azores —— 38 39 ON 28 O OW 
Bermudas —— 32 4 N 63 35 W 
India — 13 4 N 80 28 45 E 
New Britzin— 4 53 30 8 153 8 45 E 
South Georgia — 54 17 8 36 32 300 
Flanden 51 3 3 43 45 E 
Spain — 36 5 30oN 5 22 W O 0 
Terra del Fuego 55 13 8 71 6 45 W 
Scotland —— 55 51 3 N 4 15 oW. 
India — 13 31 ON 73 45 O E 
Indian Ocea: — 13 35 0 120 2 0 E 
Canaries —— 28 5 40N 47 8 oW... 
Caffree — 34 29 08 18 23 5 E 3, : 
5 S800 


1 hd. 1s LS FA FA HS tm@QDf- ATE: & -- 
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Hood's Iſle 
Hoogſtraeten 
Horn (Cape) 
Hout Bay 
Howe's Iſle 
Huahine (Ile) —— 


akutſkoi — 


Janeiro (Rio) 3 
af | 
e 
eruſalem - 
Gr. Ildefonſo's ines 
Immer (Iſle) 
Ingolſtadt I 
St. Lehn. 8 
St John' 8 
St. Tofeph' * 
Irranzme, tile) 8 
Illamabad 
Ille of Pines 
Iſpahan 


— — 


Germany 


Pacif. Ocean -— 


Netherlands — 
_ Terra del Fuego 


Caftres 
Pacif, Ocean — 


— 


Pacif. Ocean — 


Siberia — — 
Brazil —— 
Moldavia —— 
1 ava — — 
Paleſtine 


Terra del Fuego 


Pacific Ocean — 


Antigua 
Newfoundland — 
California —— 


Pacific Ocean 


India | 
Pacific Ocean — 
Perſia — 


1 Sea or | T1 
Names of Places. Country. Laitude. Longitude, Wat. 
| | . . h 55 
Good Hope (Town) Caffres —— 335542 8 18 23 15 E 2 30 
Goree (Iile7 —— Atl. Ocean —— 14 40 10N 17.25 W 1 30 
Gottenborg —— : Sweden — 7 4. ON 11 38 45 E 1 
Gottengen (Obſer.) Germany —— 51 31 54 N 931 6 11 
| Granville —— France — 48 r -IV 9+ 0 ö 
Grafle  —— France — 43 39 + 25N 6 56 O E N. 
Gratoſa —— Azores — 39 DN 25.05 OW. v8 
Gratz —— German — 18 N 18 24 44 E 48 
Gravelines — A e 125 4 4N 4 57 6 99 
Greenwich (Obſer.) England —— 51 28 490N o© 0 o 1 
Grenoble —— France —— 45 11 49 N 5 43 40 E | | 
 Gryphiſwald —— Germany —— 54 4 25N 13 38 30 E. 14 
Guadeloupe — Carib. Sea — 15 59 30 N 61 59 15 | X 
Guiaquil — Peru — 21 218 81 11 30 W id 
Guriof —— Siberia —— 47 7 8N St 57 E | 
Jague — Netherlands — 32 4 10N 4 17 30 E 8 185 (| 
Homburg —— Netherlands — 53 34 8N „„ tf 
Hang-lip (Cape} -— Cafires — 4 16 0 $- 18 44 OE 1 
Harborough (Mark) England — 52 28 30N o©o 57 25W Ay 
H-ftings —_ ——= England —— 50 52 10N o 41 10 E * 
Havannag  —— Cuba — 23 II 52N $82.18 30 | ("Th 
_ Havre- de- grace — France — 49 2 9 N 1 12 7 0 . | 
Heeſe (La) Netherland. % 2 N 41 0 E 1 
St. Helena (J. Town) S. Atl, Occan — 1458 85 40 OW 
Henlopen (Cape) Web Virginia —— 38 47 8 N "Ts 4 15 
Hernoſanld — Sweden — 62 38 N 17 53 O E 
Hervey's Iſle —— Pacif. Ocean — 19 17 08 158 48 OW 
Hinchinbroke Iſle — Pacif, Ocean — 17 25 8 168 38 o Ht 
Hoai-Nghan —— China — 33 34 40 N 118 49 30 E. 
Hogue (Cape Ea) — France — — * 


Luſon 
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Names of Places. 


— — — 


St. Ivan (Cape) — 


Judda — 


St. Julian (Port 


Juthia — 


y edgerce — 
K1iow — 


Kola — 


12 (Grand) 
| Laguna 
Lancerota (E. Pt.) 
Landau — 
Landfcroon — 
Langres 
Lauſanne 
Lectoure 
Leeds 
Leiceſter 
Leiphc _ 
Leper'e Ifland 
Leſkeard 
Le ſparre 
Leyden _ 
Liege 

Lima 
Limoges 
Iuingtz 

_ Lifieux 
Lille 

Liſbon 

Lion's Bank « 
Liſburne (Cape/ 


| 


Lizard 1 
Lombes — 


London (St. Paul's) 
Lorenzo (Cape) — 
St. Louis (Port) — 
St. Louis Port) — 
Louiſburg — 
Louveau 
Louvain 

St. Lucia (Iſle) 
Lunden 


Luneville 


Luxembourg 


Lyons 


M. ; 
| Macaſſar 
Madeira (Funchal) 
Madraſs —: 


1 


Sea or 
Country. 
Staten Land 
Arabia — 
Patagonia — 
Ukraine 
Lapland 
Pacific Ocean — 
Teneriffe 
Canaries — 
Francde 
Sweden — 
France — 
Switzerland — 
France — 
England — 
England 
Saxony ala 
Pacific Ocean — 
| Englend — 
France ws 


Holland = 5 
Netherlands — 


Peru — 


France PRIN 


Germany — 


France —— 


Flanders 


Portugal — 


Atl. Ocean 


N. Hebrides — 
England —— 
France — 
England 
Peru ore ne» 7 
Hiſpaniola —— 
Mauritius w 
Cape Breton — 
India — 
Netherlands — 
Antilles — 
Sweden — 
Franee 
Frangde - 
Netherlands 
France —_ 
China — 
Celebes — 
Atl. Ocean — | 
India | 


| Latitude, Longitude. Wat. 
LR ET RE» 
54 47 10 8 63 47 oW. 
21 29 N 39 22 o E. 
49 10 0 8 44 OW 4 4: 
14 18 ON co 50 O E * 
21 48 ON 88 30 15 E 
% 3% . 7 6 
68 52 30N 33 8 O E 
22 2 ON 113 66 . 
28 28 57N 16 18 W 
29 14 ON 13 26 OW 
49 11 38 N 8 7 30 E 
55 52 ON 132 46 45 E 
47 52 17N 5 19 23 E 
46 31 SN 6 45 15 E 
43 56 2N 36 53. E 
53 48 ON 1 34 75 
$2.35 n 1 8:36 
51 19 14N 12 20 O E 
1 5 23 30 8 167 58 15 E 
50 26 55N 4 41 45 
45 18 33 N o27 3 
52 10 ON 4 27 30 E 
50 37 oN 5 35 o E 
12 1 15 8 76 49 30 
45 49 53N 115 9E 
43 16 ON 3 57 30 E 
49 ION o1; o E 
50 37 N 3 4 16 E 
38 42 2530 9 9 5%, 2 15 
56 40 ON 17 45 oW 
15 40 45 8 166 57 ** 
49 57 39 a E 3 
43 28 30 © 55 5 
51 31 ON oO 5 37 3 © 
1 2 05 80 17 O 
18 18 eoN 53 16 o 
20 9 45 8 57 28 oZs 
45.53 99 $9 5309 Þ: 
12 42 30N 101 1 30 = 
30 53 3N 4 44 57 
13 24 30N 60 51 300 
55 41 36 N 13 21 15 1 
48 35 33 N 630 6.7 
46 27 14N 1 10 34 
49 37 6N 6 11 45 E 
45 45 51 4 49 43 
22 12 44N 113 46 15 8 
5 9 08 1948455 
32 37 qoN 17 6 15 12 TJ 
13 4 54N 80 28 45 1 
adre 


— 


nb eee — 
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High 


Wat, | 


h Ul 


2 30 


3 45 


7. | Sea or | 
Names of Places. Country. Latitude. Longitude. 
1 , o ' 
Madre de Oios (Port) Marqueſas — 9 55 30 8 139 8 qoW 
Madrid — nr — 40 25 ON 3 25 45 W 
Magdalena (Iſle) — Pacific Ocean — 10 25 30 8 138 49 OW 
Mahon (Port) — Minorca — 39 50 46 N 3 48 30 E 
Majorca (Iſle) — Miditerr, Sea — 39 35 oN 2 29 45 E 
Malacca — [nd — 2 12 6N 102 8 8 E 
Malines Netherlands — 51 x FON 4 28 45 E 
Mallicola (Iſſe) — Pacific Ocean — 16 15 30 8 167 39 15 E 
St. Maloes —— France — 48 38 59N 2 2 22 W 
Malta (Iſie) —— Mediterr.Sea — 35 54 ON 14 28 30 E 
Manilla — Philippines — 14 36 8N 120 53 24 E 
Marigalante (Iſle) Atl. Ocean — 15 55 15N 6111 oW 
Marſeille's — France m= 43 17 45N $22 8 K 
St. Martha — Terra Firma — I 26 40N 74 4 30 
St. Martin's (Ile) — Carib Ses. — 18 4 20N 63 2 OW 
MNartinico /Ifle) — Atl. Ocaan — 14 44 ON 61 21 16W 
St. Mary's (Iſle) — Scilly Iles — 49 57 30N 6 43 O 
St. Mary's (Town) Azores — 36 56 49N 25 9 15 
Maſkelyne's Ifle — Pacific Ocean — 16 32 0 8 167 59 15 E 
St. Matthew (Lights) France — 48 19 f N 4 47 25W 
Mauritius ——— Indian Ocean — 20 9 455 57 29 15 E. 
Maurus /Ifle) — Pacific Ocean — 16 25 40 8 152 32 40 
 Mayance ——— Germany — 49 54 ON 20 O E 
Mayne (John's) Iſie North Ocean — 71 10 N 9 49 30 
Mayo (Ile) — Cape Verd — 15 10 N 23 5 o 
Meaux — France. — ' 48 5% „N22 52 35 E 
Mende — France — 304758. 3420.32 E 
Merguii yr — Siam — 13 1% 08 98 38 45 E 
Metz m——— France — 1 7 ef 11 0 
Mew Stone New Holland — 43 48 oS 146 27 4. 
| Mexico —— Mexiio — 19 54 ON 100 5 45W 
Mezieres —— France — 49 45 4%N 4 43 16 E 
Miatea (Iſle) — Pacif. Ocean — 17 52 05 148 6 OW 
St. Michels (Iſle) Azores — 37 47 oN 25 42 oW 
Middleburg (Ifle}) Pacif. Ocean — 21 20 30 5 174 34 O 
| Milan -—— Italy — 45 28 oN 9 10 a E 
Milo (Ile) —— Medit. Sea — 36 41 ON 25 o O E 
Modena — Italy  —— 44 34 ON 11 12 30 E 
Mons — Netherlands — 50 27 10N 3 57 15 E 
Montagu (Cape) — Sandw. Land — 58 33 08 26 46 0 
Montagu (Ifle) — Pacif. Ocean — 17 26 8 168 31 30 E 
Montmirail — France — 48 52 8N 3 32 16 E 
Montpellier — France — 43 36 33 N 3 52 44 E 
Montſerrat (Iſſe) — Carib. Sea — 16 47 30N 6217 oW 
Monument (The) — Pacif. Ocean — 17 14 15 5 168 38 x s E 
Moſcow | — NMeſco ß — 55 45 20N 37 45 45 E 
Moulins — France — 46 34 4N 3 19 59 
Munich — Bavaria —— 48 9 55 N 11 30 © 
Mu ſketto Cove — Greenland — 64 55 13 N 52 56 45 W 
Muſwell HI — England — 51 35 32N oo 7 20W 
| amur — Netherlands —— 30 28 32 N * E 
Nancy — France — 48 41 28 N 2 * 4 E 
Nangaſachi] — Japan — 32 22 ON 228 46 15 E 


Norfolk Ifland 


Nuremberg 


Orenburg 
Orleans (New) 


+ 


980 


Noriton 
North Cape 
Cape Noith 
Noyon | 


aitipeha Bay — 
Ochoz . 


Ohamaneno Harbour 
_ Ohevahna . 
Ohitahoo /Tilc) 
Obleron / Iſſe) 
Olinde 


St. Omer's 
Onateayo (Ile) — 
Oporto „ 


115 


Orleans 


Orotova 
Orſk 
Ortagal (Capej 


: iff 


Oſnaburg (Iile) —— 


P 


Pallifer's (Iſle) — 


Oſtend $ 1 
Owharre Bay 
Oxſord (Obſervatory) 


8 


adva 
Paita 


Palliſer (Cape) poem 
Palma (Iſle) — 
Palmerſton / Ille) — 
Panama 


Paoom ( Iſle) 


Paris (Obſerv.) — 


Pekin 


Patrixfiord 

Pau | 
St. Paul's (ine) 
St. Paul de Leon — 


I 


. | | ] ! 


Germany 


Sea or 
Names of Places. Country. 

Nantes — France — 
Naples — Italy —— 
Narbonne — France — 
Nevers — France — 
New Year's Harbour Staten Land — 
Nice Tr France ——— 
St. Nicholas Mole — Hiſpaniola — 
| Nievport Flanders — 
Ningpo China — 
Niſmes France 338 

Noir (Cape) Terra del Fuego 


Pacif Ocean — 


South Georgia 


France 


Otaheite 
Tartary 

Uliateah 
Pacif. Ocean 


Pacif. Ocean 


France 
Brazil 
Flanders 


Paeif. Ocean 


Portugal 


| Tartary 
France 


Louifiana 
Tenerife 
Tartary 


Spain 

Pacif. Ocean 
Netherlands 
Huahine 


England 


Italy 


Peru 


Pacific Dian 


N, Zealand 


Canaries 


Pacific Ocean 


Mexico 


Pacific Ocean 


France 
Iccland 
France 


Ind. Ocean 


France 


China 


HE +Þ- 


iin 


ien 


Latitude. 


— ͤ TL——¼j —-Tt 


„. 


47 13 N 


40 59 45 N 
43 11 13 N 
46 59 13 N 


54 48 55 8 


43 4i 54 N 


19 49 20 N 


51 7 4¹N 
29 57 45 N 
43 50 35 N 
54 32 80 8 


34 37 N 


17 45 45 8 


9 20 10N 


GEOGRAPH Y. 


Longitude: 


1 45 N 


27 10 N 


3 


1 33 48 W 


21 W 
116 24 15 E 


High 
Wat. 


ws 
13 45 E. 
8 E 


11 20 


12 © 


0 - 


Perigeux 


GEOGRAPH Y. 


Names of Places 


7 —— 


Perigeueux 
Perinaldi 
Perpignan 
St. Peter's Fort 
St. Peter's {Tile} 
Peterſburg 
Petit Goave 
Petropawloſkoi 
Philadelphia 
St. Philip's Fort 
Pickerſgill's (Iſle) — 
Pickerſgill's Harbour 
„„ 
Pines (Iſle) 
A 
Plymouth 
Poitiers 
Pollingen 
Pondicherry 
Ponoi 
Pontoiſe 
Porto Bello 
Porto Santo (Ile) — 
Port Royal 
Port Royal 
Portſmouth Town — 
— Academy 
Portland /Ifle) — 
Portland (Ifle) — 


F144+$441 +4 


Port Paix — 
Port Praya — 

Prague _—_ 

Prince of Wales'sFort 
Providence  — 
Pudyoua — 
Pulo Condor (Tile) 


Pulo Timon (Ine) — 


Pyleſtavat's (Iſle/ — 


uebec 


Quimper — 
St, Quinton | —_— 
Quiros (Capr / — 
Quito | — 
TY akah / Ancient) 


Ramhead 


Rennes 


Reikianeſs /Cape) — 
Reſolution (Bay) — 


EEE 


Sea or 


Cou ntry. 


6— —.. 


France 
Italy 
France 


Martinico 


——ů— 

| — 
— — 
— 


Kamchatka 
Penſylvania 
Minorca 
Atl. Ocean 
N. Zealand 


England 
France 


Germany 


India 
Lapland 


France 


Mexico 


Madeira 
Jamaica 


Martinico 


England 
England 


North Sea 
Pacific Ocean 
Hiſpaniola 


St. Jago 


Bohemia 


New Wales 
N. England 
N. Caledonia 
India Ocean 
Gulph Siam 
Pacific Ocean 


Canada 
France 
France 


N. Hebrides 


Peru 


Iceland 


France 


Ohitahoo 


inne : 


bs te R þ ww 
1e. G O COW W 


|| 


I 


| 


|| 


| Meſopotamia — 
England 

France 
Brazil 


i 


Latitude. Longitude. 


— ——— 


in Vs 


a cr 8 


2 


8 


It 15 


2 30 


Reſolution 


2 GEOGRAPH v. 


Sea or | High 


Names of Places. Country). Latitude. Longitude. Wat. 
| . a & % # © 1  # h * 
Reſolution (Iſle) — Pacific Ocean — 17 23 30 8 141 45 oW 
Reſolution (Port) — Tanna 19 32 25 8 169 41 5 E. 
Rheims — France — 49 14 36N 4 2 5; E 
Rhodes — France — 44 21 ON 2 34 20 E 
Rimini — Italy — 4 343 N 12 34 15 E 
Rio Janeiro „ — 22 54 O 8 42 43 45 W 2 
Rochelle — France — 40 9 21N 1 9 55W 3 4 
Rochford — France — 46 2. 34N o 58 34W 4 15 . 
Rock of Liſbon — Portugal —— 38 45 30N 9 35 30 W 
Rodrigues (Iſle) — Indian Ocean — 19 49 40 8 63 10 O E 
Rome (St. Peter s) — Italy — 41 53 AN 12 29 1g E 
Rotterdam — Holland 51 36 ON. 428 15 E 3 0 
Rotterdam (Iſle) — Pacific Ocean — 20 16 30 8 174 30 30 * 
Rouen — France — 49 26 43N 1 5 20 0 1 tg 
| Qu: (Ine) — Carib Sea — 17 39 30 N 63 17 15W 
Sable (Cape) — Nova Scotia — 43 23 45 N 65 39 15W 
Sagan e eee — 51 42 12N x5 22 15 E. 
Saintes — — — 45 44 43N - 38 54 
Sainte Croix — France — 48 O 35N 9-23 $$ -& 
Sall /1fle) — Atl. Ocean —— 16 38 15N 22 56 15W 
Salonique m—_ Turkey. .- — % 4 oN 23 8 o E 
Salvages (Ifles) PEI Atl Ocean .. 30 0 ON I5 54 o W 
Suman? — Hiſpaniola —— 19 15 ON 69 16 30 W 
| Samcta Cruz Se Teneriffe mp 27 30 N 16 16 I5 W 


Sandwich (Bay) — South Georgia — 54 42 08 36 12 O 
Sendwich (Cape) — Mallicola | 
Sandwich Harbour Mallicola 


— 
© 
8 
On 
td 
O 
2 
hay 
2 
SI 
Un 
VI 
O 
tt 


*" Sandwich (Illes) — Pacific Ocean — 17 41 8 168 33 o E. 
I 60 Saunder's (Cape) — Sandw. Land — 54 6 30 8 36 57 30 
Saunder's /Ife} South Georgia — 58 0 ©S 26 58 O E. 
Savage (lile)  —— Pacific Ocean — 19 2 I5 8 169 30 306 
Schwezingen — Germany 49 23 4N 8 40 45 E 


Scilly Iſſes (Lights) Englith Channel 49 56 oN 5 46 ow. 


Sebaſtian St. (Cape) Madagaſcar — 12 30 08 46 25 o E 
Sedan ces. France — 49 42 29N 4 57 36 E. 
see: France — 48 36 21N 0 9 49 E 
Senegal — Negroland —— 15 53 N 16 31 30 W 10 30 
Denz Fee — 49. 12 23 N 2 35 O E 
Sens DTS ELEC — 48 11 56N 3 16 58 E 
Senones — —. France =— 48 23 7 8 37 E 
Shepherd's (Iſles) — Pacific Ocean 16 58 05 168 42 o E 


Shirburn Caſtle— England 
Siam = r 
Singham- fu . 

Siſt eren France 
Smyrna ĩ Natolia 
Sneeſell (Mount) 1 
Soiſſons — — Fd 
Sombavera (Iſles) — Carib. See 
Sgoolo India 
Sautheru Thule — Saadw. Land 
Speaker Bank Indian Occan » 


— 64 52 20N 23 54 OW 


Stabridge. 


GEOGRAPHY. 


| Sea or 
Names of Places, Country. 
Stalbridge — England — 
Start Point — England — 
Stockholm — Sweden — 
Straumneſs — Iceland — 
Stratſbourg — France — 
Succeſs Bay — Terra del Fuego 
_ Succeſs Cape — Terra del Fucgo 
Sultz — France — 
Surat — India — 
able INand — N. Hebrides — 
Tanna — Pacific Ocean — 
Taoukaa Ile) — Pacitic Ocean — 
Taraſcon — France — 
Tarbes — France — 
Taſſacorta — Ute Palma — 
Temontengis — Soloo — 
Teneriffe (Peak) — Canaries — 
Tercera — Azores — 
Thionville — France — 
Thomas St. (Iſle) — Virginia Ifles — 
Thule (Southern) — Sandwich Land 
| Thury — France — 
Timer / St. W. Point/ India — 
Timor Land /S. Poi.) India — 
Tobolſki — Siberia — 
Tolaga Bay — N. Zealand — 
Toledo — Spain — 
Tomſk — Siberia — 
Tonga Tabu (ine) Pacific Ocean — 
Tonnerre — France 
Tornea — Sweden — 
Toulon — France —— 
Toulouſe — France — 
Tournan — France — 
Tours — France — 
Traitor's Head Erramanga — 
Tripoli — Barbary — 
Troyes — France | 
Turin — Llaly — 
Turnagain Cape) — N. Zealand — 
Turtle Iſland — Pacific Ocean — 
Tyrnaw — Hungary 
liateah — Pacific Ocean — 
Upſal — Sweden | 
Vxraniburg — Denmark EB 
Uſhant — PFrance — 
e — France 8 
Valery St. — Fra ce — 
Vallery St. — France — 
Valparaiſo — Chl — 


Letitude. 


— — 


Oo 7 


＋ 


| Longitude, 


O , 


2.23 
3 5! 
3 


O 41 


io E 


72 19 15 W 


r tri rn tei t tei t HA tei d K 


High 
Wat. 


h 


OW 


83 


4 


Van 


| 
[ 
| 
f 


alin 


| 
i 
11. 
4 
4 
: 


84 


GEOGRAPH Y, 


| Sea or | | | High 
Names of Places. Country Latitude. Longitude, Wat, 
| Q / 2 2 1 h 7 
Van Dieman's Road Tonga Tabu — 21 4 15 S 174 56 24 
Vannes — France — 47 39 14N 2 46 26W 
Vence — France — 43 43 16N 1 
Venice — Italy — 45 26 N 12 4 30 E 
Venus (Point) —— Otaheite — 17 29 17 5 149 35 45W 10 38 
Vera Cruz — Mexico — 10 12 ON 97 30 OW | 
Verd {Cape} —— Negroland —— 14 45 oN 17 33 oW 
Verdun — France — 49 925N 5 22 50 E 
Verona — Italy — 4; 26 26 N 11 18 30 E 
Verſailes — France — 43 48 18N 2 7 10 F 
Vienna {Obſery.}) — Hungary — 48 12 40N 1622 30 E 
Vigo — Spain — 42 14 24N 8 28 oW 
Vincent St. (Cape) Spain — 37 2 0 $5 3 on. 
Vintimięlia — Italy — 43 53 20N 7 37 30 W 
Virgin Gorda my Weſt Indivus — 18 18 N 64 O oW 
Virgin {Cape Patagonia —— 52 23 0.5 67 54 OE 
Viviers France — 244 28 54 4 41 22 E 
Vutzburg — Franconia — 49 46 0 N 10 13 45 
akefield — England — 51 41 ON T 33 30 W 
Pr. of Wale' Ft New Wales — 58 47 30 94 7 30 
Wanſtead — England — 51 34 10 9 2 30 E 
Wardhus — Lapland — 70 22 36 N 31 6 45 E 
Warſaw — Poland — 52 14 O 21 O 30 E 
Weſtman {Iſles} — North Ocean — 63 20 30 20 27 45 W 
Whitſuntide /Ifle/} Pacific Ocean — 15 44 20 168 20 15 E 
William Fort) — Bengal | 22.34 45 $8 29 20-8 - 
Willis's (Illes) — South Georgia — 54 O © 5 38 29 40 W 
Wilpa — Poland 54 41 © 25 27 30 E 
Wittenburg — Germany 51 49 o 10 41 30 E 
Wologda — Ruffia 59 19 0 N | 
Worceſter — Englan 52 9 30 N 2 0 15 W 
Woſlak — FRutha 61 15 ON : 
lo — Peru — 17 36 155 71 13 ow 
Vork — Fngland — 53 59 ON 1 6 40 
York {New} — [Jerſey — 2.43 0N 74 9 4:W- 3: 6 
Torkminſter — Pert del Fuego 55 26 20 S 7 8 OW 


ot 
. 
. 
5 
* 
— 
5 * 
4 
2 : 
. 
5 
27 
S 


meters are equal, 
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C H AP, II. 
Concerning the True FIRE, and MAGNITUDE of the 


EARTH, with the Proportion of LAND and WATER, on its 
SURFACE, | 


1. appears neceſſary to ſay ſomething concerning the 
true FIGURE of the EAR TRH; for though the Form 


of it be very nearly {phericat or globular, yet it is not really ſo, 


but is of that Figure Which is produced by a Semi- ellipſis, re- 


wolving about its ſhorteſt Diameter; and which is uſually 


called an Oblate Spheroid; fo that it is to be underſtood from 
hence, that the Axis of the Earth is leſs, or ſhorter, than the 
Diameter of the EQUATOR, whereas in a Globe, all the Dia- 


\ 


As the true FIGURE of the EARTH is the very FIRST 


PRINCIPLE of GotGRAPHY, fo as an Article of SCIENCE, 


it is fit the young Student ſhould have proper Ideas of it, 


eſpecially as in former Ages it was not known at all; and in 


the preſent Century it has been ſo compleatly diſcovered as 


to have left ſcarce a Poſſibility of Improvement therein b 
any of our Pofterity, It is allo neceſſary to exhibit an Idea 
of the proper Figure of the Earth, to prevent any wrong Con- 
cluſions from a conſtant View of the Terre/trial Globe in a 
true ſpherical Figure, To theſe we may add the very inte- 
_ reſting Conſequences of knowing the real Figure of the Land 
and Sea, for perfecting the Sciences of Geodeſia, Aſtronomy, 
and Navigation, as they are intimately connected therewith, 


It is very ſurpriſing to conſider how univerſally all the An- 
cients ſuppoſed the Earth to be only a plain Sarface of Land 


and Water, extended every Way indefinitely; a Form which 
common Senſe revolts againſt on every Account; for (1.) 
The globular Figure of the Ocean preſents itſelf notoriouſly 


to the View of every Perſon upon the Sea-Beach, (2.) The 


gradual Diſappearance of all Objects on the Sea, as they are 


viewed from the Shore; as firſt the Hull of a Ship, then the 
Maſis; and laſtly, the Streamers and Pennants ; whereas, if 


the Ship moved on a plain Surface, all Parts would become 


indiſtinct and vaniſh from the Sight at once, and that at a 
vaſtly greater Diſtance than where the Ship diſappears. (3. 
The ſame thing is obſerved of Objects on Land by the 


Sailors at SEA, in their gradual Loamng, Diſappearing, &c. 


(4. 


* f. 


4 

1 
7 
4 


| 
1 
g 
1 
' 


„ * 


the Meridian, and by Calculation it is found, that the Ratio 


RT Ft 
(4.) The Section of the Earth's Shadow on the Surface of the 


Moon in a Lunar Eclipſe, being circular, plainly proves it 


muſt proceed from a Body of a glebular Form. (5.) The 


Diftance ef two Hundred Million of Miles on a plain Surface, 
would cauſe no ſenſible Alteration in the Height Fa Star, as 
we know by the North Pole Star being of the ſame Altitude 
in the 20th of June and December; whereas if you go but 
694 Miles on the Meridian of the EARTH, you alter the 
Star's Altitude one whele Degree; an indiſputable Proof of 


the Earth's Rotundity or ſpherical Figure. How theſe, and 


many other obvious and natural Demonſtrations of the Harth's 


Figure could eſcape the Notice not only of the Tulgar, but 
even the Sages of ancient Times, is equally amazing, as it is 
perfectly ridiculous to make the Earth's true Figure (much 


fi 


more the / ſe one) an Article of Faith neciſſary to Salvation by 


Ihe Decrees of modern Concils. © 


The phyſical CAusk which produces a Figure of the Earth | 


a little different from that of a SPHERE or project (GLOBE, is 
the Centrifugal Fox ck irifing from the reat 


| clocity of the 
Parts of the Earth about the Axis of Merion, it is the ſame 


Force which a Stone in a Sling is known to acquire by being 
_ ſwiftly whirled round in a circular Manner, and by which it 
has a ſtrong Endeavour to recede or fly from the Hand, or 
Center of Motion. 1 

Juſt ſo all the Parts of the Earth endeavour to fly off from 


the Axis of Motion, and would actually do ſo if they were 
not kept together by a far ſuperior Force, viz, that of GRA- 
vITY ; by which they conſtantly tend towards the Earth's 


Center, and is therefore called the Centripetal FoRCE. 


When a ſtrong and a weak Force act againſt each other, 
the Effect of the former will be leſſened by the latter; and as 
the Centrifugal Force is greateſt in Parts about the Equator, 


where the Diſtance from the Axis is greateſt of all, ſo the 
Force of Gravity will there be moſt of all abated by it, and 


conſequently all thoſe Parts receded farther from the Center 
when the ad was firſt put into Motion; and all the 


Parts of the Earth being connected by a mutual Cobeſiun, as 
the Eguatoreal Parts receded, the Polar Parts would cccede 


towards the Center; and ſo the extreme Parts of the Earth 


muſt indue a Figure or Shape ſomewhat different from that of 


a Globe or Sphere, that is, it muſt be a SPHEROID, 
From ſeveral Meaſures of a Degree in the different Parts of 


of 
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of the Axis of the Ear ih to a Diameter of the Equator is as 
1019 to 1024. And it is from thence alſo found, that the 
Axis of the Earth is 7932 Miles, and a Diameter of the 
Equator 797 1, wiich therefore exceeds the Axis by 39 Miles. 
By Calculation it is alſo ſound, that a Degree at the Pole 

exceeds a Degtee at the Equator a little more than an Engliſß 
Mie, and that a Degree of the Meridian in the Parallel of 


542 44/ is equal to a Degree in the Equatir, which exceeds 


the jir/i Degree of the Meridian by + of a Mile. 
The DIAMETER ot the Earth being 7933, the Square 
Miles contained in its Surface, will be 197700226; and its 


ſolid context in Cubic Miles, will be upwards of 26139500000, 


or near 26149 Millions. 


Our EARTH 1s called the Terraqueous GLose, becauſe its 


Surface conſiſts of Land and WATER. As the Land ap- 
pears in very unequal and irregular Parcels, under the Names 
of Continents, lands, Capes, Iſibmus, &c. and the ſame may 
be ſaid of the WATER, the Method of eſtimating the Quan- 
tity of each will appear by cutting out the ſeveral Parts of 
Land and Water from the Papers which cover the Ter- 
reſtrial Globe, and weighing them ſeparately in an ex- 


act Ballance; this was done about eighteen Years. ſince, 
by Mr. MARTIN, from the Papers of a Terreftrial 
Globe, twenty eight Inches Diameter, when he found 
the Part for the Land weighed 367 Grains: ditto for the 
Aqueous Surface, 1125 Grains, and as the Surfaces muſt 


be in Proportion to their Weight, the Surface of the Wa- 


ter is to that of Land, as 3 to 1 nearly, or the Land is 4 of 


the Earth's Surface only. | 
This Diſtribution and Proportion of Land and Water, is 


a molt ſignal Inftance of the WISDOM ot Gop in the Works 


of CREATION, For thus the EARTH is rendered a Bt Ha- 


bitation for rational ſocial, and Commercial Agents; th: Oce- 


ans and Seas affording a free Intercourſe between the moſt 
diſtant nations; at the ſame Time that they ſupply a juſt 


uantity of V APoURs, for the Formation of CLoups, to 


water the dur fass of the Laib, ior the Purpoſes of every Spe- 
cies of LiFg and VEGETATION that the infinitely wile Au- 
THOR of NATURE has made necellary, in 
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88 A DrSseRIr TIoN and UsE of the 


CHAP. IV. 


A DzscrIPTION and UsE of the IMPROvEMENTS made t9 


the New TERRESTRIAL and CELESTIAL GLoBEs, by 
G. WRIOERHT. 8 


INCE the New Diſcoveries made of late years by the 
celebrated CAPTAIN Cook, and other eminent Naviga- 
tors, in the South Seas, (all which are accurately laid on 
the New Globes) I have contrived a very ſimple, eaſy, and 
expeditious method of elevating the South PoLE, by which 
means the New Diſcoveries, Tracks, &c. may be clearly traced 


by the eye over all parts of the Globe, in a manner much 


more conſpicuous and eaſy than Maps will admit of. 

The new Improvements likewiſe conſiſts in the followin 
particulars, viz, iſt, there is engraved on the Globes two 
Hour Circles, one at the North, and the other at the South 


Pole, which are divided into twice XII Hours, and numbered 
round from Eaft to Weſt and contrary with a double row of 


Figures, the Meridian of London paſſing through both the 
XII Hours;* 2d, the hour Hand or Index 1 placed under 
the Braſs Meridian, is moveable at pleaſure to any part of the 
Hour Circle required, and will remain there during the 


revolution of the Globe on its axis, being entirely indepen- 
dant of the Poles on which the Globe moves. 3d, The di- 
viſions being placed in the Centre of the two rows of Figures, 


the Braſs Index at once points out the time, and its compli- 


ment to XII; this will be found exceeding uſeful and ready, 


in all Problems, where time is concerned, as at one view you 


have both the time of the riſing and ſetting of the Sun, Moon, 
Planets, Stars, &c, on the Celeſtial Globe, and alſo the time 


that all places on the Terreſtrial Globe, enter the illuminated 


and dark Hemiſphere at Sun riſing and ſetting, when it is 


made uſe of as a Tellurian; which it is immediately con- 
verted into by the Addition 1 have made of a Braſs Semi- 
circle, moveable on the Eaſt and Weſt Points of the Paper 


* oe . 


— 


o Plate the firſt is an exact repreſentation of the two Hour Circles at the 
North and South Pole of the Terreſtrial Globe, and fig. A of the Hour Hand or 
Braſs Index to point out the Time on the Globes. 5 


Horizon. 


_ 
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Horizon. Underneath the top Part, of which is faſtened a 
thin Braſs Spring, that preſſes againſt the outſide of the 
Braſs Meridian, ſo as to keep it always in its Place, when ſet 
to the Sun's Declination, on either Side the North Pole of 
the Globe; and for which Purpoſe, the Face of the Braſs 


Meridian is divided on the outfide, to 23 Degrees and half 


from the Pole upwards for South Declination, and down- 
wards fir No th ditto. 4th, To make Uſe of the Globe as 
a Tel urian, obſerve the following general Directions to 
rectify it: firſt find the Sun's Declination N. or S. for the 
give Day on the Horizon, (as directed to be done for any 


of the former Problems), then elevate the Braſs Semi-circle 


to the Declination found, and Jet it there remain fixed; 
250 then move the Globe up or down the Notches of the 
ame, till you bring the Semi- circle into the Zenith, and 
make taſt the Meridian by means of the Screw, that goes 
through the Braſs Pedeſtal on which the Meridian reſts. 
5th, The Globe being thus rectified, let a lighted Candle be 
placed at a conſiderable Diſtance on the Table from the 
Globe, the height of the Horizon, and in the Plane of the 
Meridian, it will then exhibit all the Phznomena of the 
Natural Globe of the Earth for that Day, for now the Braſs 
Semi-circie becomes the Solar Horizon, or Circle of Illu- 


i 


mination*, and divides the whole into the enlightened and 


dark Hemiſphere ; therefore upon revolving the Globe about 
its Axis from Weſt to Eaſt, it will appear, that all Places 
emerging out of the dark Hemiſphere into the luminous one 


under the Weſtern Part of the Semi- circle will fee the Sun 
then ring; when they arrive at the Meridian, it will be 


Noon; and when they deſcend into the dark Hemiſphere at 
the Eaſtern part of the demi- circle, they will ſee the Sun ſet. 


When any place is upon the Meridian, ſet the Hour-Index 


to XII., and revolve the Globe, then you will fee the natural 


Motion and Poſition of that Place at all hours of the Day; | 


at what time the Sun riſes or ſets to it; the length of the 
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* I callit the Circle of Illuminations as you may. conceive it to paſs over the 
whole Globe, which it would do if the Globe was mounted on a Pedeftal for 


that Purpoſe only, and had no woodeu Horizon or Frame for common. Uſe, 


| {this would coſt double the Money, and be of no other ute than a Tellorian), 


as may be ſeen by placing the Horizon of the Globe perpendicular, and the Pole 


elevated to the Sun's Declination from the wooden Harizon, which by this 
means is made the Solar Horrzon, - IT F% n 
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diurnal and nocturnal arches, or of Day and Nicur ; in 
what places the Sun does not riſe or ſet at all; whence all 


the variety of SEAsoNs through the year in every Climate, 


CINE. --: | 
th, For the uſe of the Celeſtial Globe, there is given a 
copper-plate impreſſion on paper, of the Sun, Moon, and all 
the Planets, with their characters engraved within a ſmall 
circle, which may be cut out at pleaſure with a pair of ſeiſ- 
fars, (and being properly prepared) will by breathing on, or 
flightly touching them with the tongue, ſtick on to the 
globes, inſtead of wafers and black patches; as commonly 


uſed, they are moveable at any time with your finger nail, 


or the point of a knife, &c. without injuring the Globe. 
N. B. The Addition of the Braſs Semi-circle, to the 


9 and 12 Inch Globes, is only Three Shillings extra ; with- 
out it you have the Globes at the ſame Prices that common 
mounted Globes are ſold for, 
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The DxscriÞTtoN and Usx of a New PLANETARIUM, and 


Murer Onnzay, with cnfulerabie Improvements, by 
SG. Wricnr, 115 e 


p ] HE Priee of Orreries (as they have been uſually made) 


being very great, is one Reaſon why this mo/? uſefnl 


Machixz is not ſo common, as one might with, on Ac- 


count of its great Service in conveying an eaſy and adequate 


Idea of the true ConsTITUTION of the SYSTEM of the 


WorLD, and, of Courſe, the Firſt PRINCIPLES of AsTRO- 
EOMY and GEOGRAPHY although ſo eſſential a Part of Eqdu- 


cation, In order to remove this Difficulty, I have contrived 


a PLAETARIUM or ORRERY, at a moderate Price with Wheel 


| Cn 1 low Price; either 
of which will readily ſhew what is, and what is not the true 


Syſtem of the World, with its various Phen:mena, or Ap- 


pearances of Day and Nich, Viciſſitude of the SEASOxs, 
Nature of Eclipsks, &c. as will be eaſy to apprehend from 
an Account of its Structure and various Uſes, as follows. 


I, This 


Work, and another where the Planets are ſet 45 Hand only, 
which J call the MANUAL ORRERY, at a low 


* 
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I. This Machine is made to repreſent the * Ptolemare 
Sy/tem, or ſuch as is vulgarly received, which places the 
Earth in the Center, and the Planets and Sun revolvin 

about it. And at the ſame Time affords a mi mani 5 
Confutation of it. For you plainly ſee, in this Con- 
ſtruction, (1.) That the Planets Mercury and Venus, being 
both within the Orbit of the Sun, cannot be ſeen at any Time 
to go behind it; whereas we obſerve them as often to go be- 
hind, as before the Sun, in the Heavens. (2.) It ſhews, 


that as the Planets move in Circular Orbits about the Cen- 


tral Earth, they ought at all Times to be of the ſame apparent 
Magnitude ; whereas, on the contrary, we obſerve their ap- 
parent Magnitude in the Heavens to be very variable, and 
ſo far different, that (for Inſtance) Mars will ſometimes ap- 
dear as big as Jupiter nearly, and at other Times you will 
. know him from a fixed Star. (3.) It ſhews that any 
of the Planets might be ſeen at all Diſtances (from the Sun) 
in the Heavens, or, in other Words, that when the Sun is 
ſetting, Mercury or Venus may be ſeen not only in the South, 
but even in the Eaſt; which Things were never yet ob- 


ſerved, (4.) You ſee by the Planetarium, that the Motions 


of the Planets ſhould always be regular and uniformly the ſame ;. 
whereas, on the contrary, we obſerve them always to move 


with a variable Velocity; ſometimes faſter, then flower, and 
ſometimes not at all, (5.) By the Machine with Wheel 
Work, you ſee the Planets move all the ſame Way, viz. from 


M iſi to Eaft continually. But in the Heavens we fee them 
move ſometimes direct from W:/? to Eaft ; ſometimes, Retro- 


grade, from Eaſt to We), and at other Times to be Stationary, 
All which Phenomena plainly prove this Syſtem to be a falſe 


and abſurd Hypotheſis. 3 bs | 
II. The Truth of the Copernican,+ or SOLAR SYSTEM of 


the WoRLD, which places the Sun in the Center, and the 


Earth among the Planets, is hereby moſt clearly repreſented, 


; 5 Py ö Fes 4 . "a Ny TT" THT A,» 
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* 80 ealled from Ptolemy, a celebrated Aſtronomer of Alexandria, in Eexrr 


Who died A. D. 147. 


* So called from NicnoLAas CoPERNICUS, a moſt learned ASTRONOMER 
of Ruſſia-R5ya!, who tevived this Syſtem (ſormerly taught by the School of 
Pythagoras) and proved the Truth of it beyond all Diſpute, and ta the entire Sa- 
tsfaction or the Pope and Cardinals, | oy area 
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For taking the Ghbe of the Earth from the Center, and placing 
thereon a /arge gilt Ball for the Sud, and reſtoring the Earth 
to.its proper Situation among the Planets, then every Thing 
will be right, and agree exactly with Obſervations, For 
turning the Winch, (I.) you will ſee the Planets Mercury 
and Venus go both befrre and behind the Sun, or have two 
Conjunctions. (2.) You will obſerve Mercury never to be 
more than 219, and Venus 47?, from the Sun. (3) That 
the Planets, and eſpecially Mars, will be ſometimes much 
nearer to the Earth than at others, and therefore muſt appear 
much larger at one Time than at another. (4.) You will 
ſee that the Planets cannot appear at the Earth to move with 
an uniform Velocity; for when neareſt, they appear to move 
faſter ; and flower, when moſt remote. (F.) You will ob- 
ſerve the Planets will appear at the Earth to move ſometimes 
direftly from MWeſi to 27 ; and then to become retrograde 
from Eaſi to Wit; and between both, to be Stationary, or 
without any apparent Motion at all. Which Things all 
cCorreſpond exactly with Obſervations, and fully prove the 
Torn of this excellent Syſtemn. Lo 
III. All the Primary PLANETS are here diſpoſed about the 
Sun, and all the Secondaries or Satellites, about their Pri- 
maries, in ſuch order as we ſee them in the Heavens. Again, 
you may here repreſent the Syſtem in two Parts, viz. of the 
inferior Planets, and of the ſuperizr; and then the true com- 
parative Diſtances of each Planet from the Sun, and among 
themſelves, may be ſeen; and many very curious Things 
obſerved, which depend thereon ; as the true Hieliocentric, 
and Geecentric Places, the Purallatic Angle, the Elongation, 
and the true Proportion of Diſance from the Sun, Cc. which 
are the very Funaamentals of ASTRONOMY ; and are here 
known, as it were, by Inſpection only, ß. 
IV. By this Mach ne, if made with Wheel Work, you at 
once ſce all the Planets in Motion about the Sun with the 
fame reſpettive Velicitics, and Periods of Revolution which they 
have in the Heavens. The Work being calculated to a MH. 
mute of Time, from the late Diſcoveries. . 
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And here alſo the Great and General Law of the Planetary 
Motions may be obſerved, viz. That every where the Squares 


ſtances Fae. _ . | MH 
V. You will ſee here a Demonſtration of the Earth's Mo- 


tion about the SUN, as well as thoſe of the Reſt of the Planets ; 


for if the Earth were to be at Reſt in the Heavens, then the 


Time between any two Conjunctions of the ſame Kind, or 
Oppoſitions, would be the fame with the Periodical Time of the 
Planets, viz. 88 Days in Mercury, 225 in Venus, &c. Whereas 
you here obſerve, this Time inſtead of being 225 Days, is 
no leſs than 583 Days in Venus; occaſioned by the Earth's 


moving in the mean Time about the Sun the ne with. 
the Planet. And this Space of 583 Days always paſſes be- 


tween two like Conjunctions of Venus in the Heavens. 
Hence this moſt important Point of Aſtronomy is ſatisfac- 
torily demonſtrated. e. e 
VI. The Diurnal Rotation of the Earth about its Axis, 
and a Demonſtration 75 the Cauſe of the different Seaſons of the 
Year, and different Lengths ef Day and Night, by its An- 
nual Motion through the twelve Signs of the Ecliptic, is 


here firſt ſhewn by a Terreſtrial Globe of one Inch'and a 


Half Diameter, having on it the 24 Hour Lines or Meri- 


dians, (the firſt of which paſſes through London), allo the 
_ Ecliptic Tropics, Artic and Antatric Circles, with the Equa- 


tor divided into Degrees, and Time, and the four quarters of 


the World delineated on it; and being made with a hole 


through the Axis from the South to the North Pole, to fit 


on a Steel Arbor, it is by this means left free to turn with 
your hand, to ſhew the Earth's Diurnal Motion at all times; 
you have alſo the Annual Motion, and Paralleſiſm of the 


Axis, which cauſes the North Pole to point or keep to one 


poſition in the Heavens, during its period round the Sun, 


by this motion of the Earth, you ſee the cauſe and diffe- 
rence in the length of days and nights, and in different La- 


titudes throughout the year, alſo all the viciſſitudes of the 
ſeaſons by inſpection, having for this purpoſe placed a Braſs 


Circle to the Pedeſtal on which this Globe moves, the bright 


of the Periodical Time are proportioned to the Cubes of the Di- 


part of which always faces the Sun, and 'equally divides the 


Globe in a natura Poſition, ſo as to ſnew the one half towards 
the Sun, always illuminated, whilſt the other half from the Sun 
will be in the dark Hemiſphere, and by giving it a diurnal mo- 


tion with your Hand from Welt to Eaſt, you obſerve the reaſon 


of 
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of day and night, as alſo. the different lengths on quantity of 
the Diurnal and Nocturnal Arches, by the Time the Cie of 
Loxvpon (er any other Place) deſcribes in the light and dark 
Hemiſpheres, at different Times of the Year, by ſetting the 
Globe to its proper Place in the Ecliptic according to the 
Day of the Month, with the Hand. . 3 
VII. As to the Eciirsks of the Sun and Moon, the true 
Cauſes of them are here very clearly ſeen; for when the 
Moon is placed in à right Line between the Centers of the 
Sun and Earth, bet Shadow. (by Candle-light) will fall on 
the Earth, and all who live on that Part over which the 
Shadow paſſes will ſce the Sun eclipſed more or leſs, On the 
other Side, the Moon paſles (in the aforeſaid, Caſe) through 
the Shadeiu of the Earth, and is by that Means, eclipſed. And 
the Mechaniſm of the Orrery is ſuch, that any one who has 2 
Mind to do it, may eaſily repreſent. the due Pqs1FLon and 
Nop ks of the Moons Orbit; and thence ſhew when there will 
or will not be an Eclipſe of either Luminary; and what the 
Quantity of each will be; but this Affair I leave tg the Pur- 
chaſer, as it will increaſe the Price, _ _— 
VIII. While the Moon is moving about the Earth in the 
Center; if a. Candle, or rather a glaſs Lamp, be placed at a 
proper Diſtance to enlighten the Earth and Moon, you will 
ice all the Phaſes of the Moon, as new, dichotomized, gibbaus, 
Full, waining, &c. juſt as they appear in the Heavens. You 
will moreover obſerve all the ſame Phaſes of the, Earth as they. 
.... 8 % 8d 
IX. The SATELLITES of JUPITER and SATURN. are 
moveable only by the Hand; yet may all their Phenomena be 
eaſily repreſented excepting the true relative Motions and 
Diſtances, thus: If that gilt Globe. which before repreſented 
the SUN, be made now to denote Jupiter, and four of the 
Primary Planets: only be retained, then will the Fovian Sy- 
ſtem be repreſented ; and by Candle-light you will ſee, (the 
Machine being in Motion) the Inmerſians and Emerſions of 
the Satellites into and out of Jupiters Shadow. You will 
_ lee plainly the Manner in which they tranſit his Bod); and 
their Occultations behind it, You will obſerve the various 
Ways in which one or more of thoſe Moons may. at Times 
diſappear. And if the Machine be ſet by a white Screen or 
Wall, Sc. then, by the Projection of their Shadows, will be 
ſeen the Reaſons why thoſe Moons always appear on 7055 
5 IT ide 


A New OA RRR. 95 


Side Jupiter in a Right Line: why thoſe which arè muff res. 


mote may appear ntareft, and e contrario. And the ſame may 


be done for Saturn's Five Moons, and his Ring. And the 


Expence would be but trifling to have Arms of a propet 
Length for the true Proportional Diſtances of the Satel« 
lites. ; | 
more generally uſeful, by the Plate Mr. MARTIN ſome Years 
ago publiſhed under the Title of SY NO STS SCIENTIA Cok- 
LESTIS ;* which is here made the Baſis of the Orrery, having 
the SOLAR SYSTEM in the Center? the Earth in eight dif- 
ferent Poſitions about the Sun; the Circular CALENDAR of 
MonTas and Days for the Old and New Stile; over which 
the Planets move, and by which their Motions may be coms 
pared and eſtimated. Then follow various Aſtronomical 
Circles, viz. Right Aſcenſion, Declination, Amplitude, Equation, 
of Time, Twilight, Phaſes of Satura's Right during his whzle 

eriod, &c. with their ſeveral Uſes in the Sphere, all in one 
View; and, laſtly, a large and beautiful EcLipTic of the 
| Twelve SiGNs here makes the Solar Horizon, wherein the 
Place of the Sun, and Heliocentric Places of all the Planets 
are at any Time to be ſhewn. 


XI. Laſtly, That Grand Rasen the Revolution of 


the Pole of the World about the Pole of the Ecliptic in a tetro- 


grade Manner, in the Space of 25920 Years, may here al ſo 


be repreſented, and, of Courſe, the Receſſion of the Eguinoctial 
Points, the Motion of the Stars apparently forward through 


all the Degrees of the Eciiptic ; the Anticipation or Proceſ= 


ſton of the Equinoctial Days, and the Mutation of Seaſons 
through all the Calendar, with many other Particulars, will 
by this Means be ſhewn, and the Rationale of thoſe other- 
wiſe myſterious oy will evidently appear. This is an 
additional expence, but may be added if required 

But as neither Orrery or Planetarium may be in the Poſſeſ- 


ſion of many Perſons, that wiſhes a fuller Illuſtration of the 


Ptolemaic and Capernican Syſtems, than can poſſibly be ſhewn 


by Circles drawn on Paper only, Lhave, in Addition to the 
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* Note, this Print to be had ſepggate; price 38. alſo the Wonders of the co- | 


metary World, price 25. and 6d. 
15 


X. The Machine is not only ornamented, but rendered 
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Solar Syſtem, Plate 3d, given an Eeliptic with the twelve 
Signs and Months, 50 
the ame manner as is done for the Horizons of the Globes; 
by this Means, a Portable Manual Orrery is made at a very 


ſmall Expence, as you have only to procure a Piece of Paſte- 


Board, or thin Deal Board about the Size of the Print, which 


is t be taken from out the Book, and paſted on the Board. 


Plate th contains the five Primary Planets with the Earth, 


printed on fine Paſteboard, the ſhaded or dark Parts of 


the Circles which repreſents the Planets, will ſhew 
that in their revolution round the Sun, one half only 


can be illuminated, the length of the Arms for each Planet, 


are by no means agreeable to their Diſtances from the 


Center to their Orbits, that is not regarded in large and 


expenſive Orrerys, as may be ſeen by the Solar Syſtem in 
the Plate; the Arms and Planets muſt each be cut »ut ſe- 


parate with a Pair of Sciſſars, and then let a ſtrong Pin be 


put through the Center Point, at the end of each Arm, 
and fixed in the Center of the Solar Syſtem, Saturn being 
placed firſt or next the Board, Jupiter next, and fo on in 
rotation to Mercury; then ſet them to their reſpective Places 
in the Ecliptic by the help of an Ephemeris, the ſame as you 
Would do tor any other Orrerv, which done, Jet a Pin be 


ſtuck through the Center of each Planet, and it will ſhew 
their Situations as exact as can be done by any other Manual 


Orrery, and being moveable with eaſe, it anſwers nearly 


every Purpoſe that -an Orrery without Wheel-Work 


The Heads of the Pins: being ſmall, will admit of your | 


placing them in their different Planes or Latitudes. And 


if the Heads were made with ſmall Beads, or enamelled 


and of different Diameters, it would be ſtill more natural, 


and a Gilt Headed Pin for the Center, to repreſent the 


Sun, and another with Ivory, and Lines drawn on it for th 
Earth, when you repreſent the Ptolemaic Syſtem, . 
Note, T he whole may be had compleat with the Print 


properly paſted, coloured and varniſhed, and ſeparate from 


the Book if required, 


As alſo one on a larger Scale, being in Diameter juſt ſuf- : 


ficient to go within fide the Horizon of a 12 Inch Globe, 
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and is made to lodge nearly on the Plane of the Horizon. 
Tais is moſt convenient for any Perſon that has a Globe or 


Globes of this Size; for, by looſening the Screw of the Pe- 
deftal on which the Meridian turn, the Globe may be taken 


codut of its Frame, and the Orrery put in its Place, by this 


Means you will have an exceeding good manual Orrery, that 


will ſhew you as much as thoſe uſually fold for {2. 125. 6d. 
or three Guineas. Eu 12 755 
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A ſhort ACCOUNT of the SOLAR or CoPERNI- 
CAN SYSTEM. 


T TAVING ſhewn in the Ule of the Orrery, that the 


Ptolemaic Syſtem will not folve the Appearances of 


the Heavens, and that the Copernican Syſtem is the only 


true one, we now take a Survey of the Solar Syſtem, and 


ſhew how elegantly all he Phznomena before obſerved, are_ 
illuſtrated by this Syſtem; waich is repreſented Pl. III. 
where the ()rbits of the reſpective Planets are diſtinguiſned 
by-their Characters. The Orbits of three Comets are alſo 
dileanated, with the Years of their Appearances. In the 


right Corner are given the proportional Magnitudes of the 


Planet, the Sun being ſuppoſed equal to the Orb of Saturn, 


or about 6 Inches Diameter. A, is Mercury; B, Venus; 


C, the Faith; D, Mars; E, Jupiter, with his Belts; F, 


Saturn with his Ring. 5 | 
In the left Corner are given the proportional apparent 
Diameters of the Sun, as ſeen from the ſeveral Planets. 


Thus, ſuppoſing at Mercury the Sun appears as big as Fig. 
a; in Venus it would appear no bigger than 6; at the Earth 


than c; at Mars 4; at Jupiter e; and at Saturn f. 


The Sun is the Central Body of this 5yſtem, about which 
the Earth and other Planets revolve; the Moon round the 
Earth, 4 Moons or Satellites round Jupiter, and 5 ronnd 


Saturn and his Ring, 


The Sun is in Diameter 895000 Miles, and turns on its 


Axis in 25d, 15h, 167. 


The Magnitudes, Diſtances of the Planets from the Sun, 


&c. are expieſſed in the annexed Table 


0” Planets 


—— 
. 
— 45 


on „ — . 


— 3 — 


—— 
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Mean 


Mean Diit. |Diameters proper. I. Ve 
x had; in Engliſhſin Engliſhſtional ty per Mi- Periodic, Time 
| Miles. Miles. . | nute, 

. | D. H. . 
$ Mercury 38710] 3615000] 1806, | :35,69 1793,7 | $7,23,14,3 
2 Venus | 73333) 67558650] 5988,7 | 4272,3| 1310,14 224110, 
© Earth [r00000] 93399590 7951,4 | 100. 1117,t | 365,05,49,2; 
F Mars |1523691142312009! 3962,64 1228, 4 908, 66 6,22, 18,19 

A Fup: iter (5207961485767060; ed aug 7554675 471,02 4330, o8, 35,0 
1 618 : 048000! 8 [107.50,13,14,41 


The orivelpal Phoenomenon relating to the Sun and pla- 


nets, are the following: 


1. That the Sun appears to have an annual Motion round 


the Earth. This is cauſed by the real annual Motion of the 
Earth round che Sun. 


2. The Sun as well as the Planets and ber appears "HH 


move daily round the Earth from Eaſt to Welt every Day, 
This is cauſed by the real diurnal Motion of the Earth round : 
its Axis from Weſt to Eaſt. 
The Times of the 1 of the Planets round _ 


their Axes are diſcovered by their Maculz or Spots: And 


by the Paths theſe Spots appear to deſcribe over the Diſk of | 


the Sun or Planet, the Inclinations of their Orbits are de- 
termined. 
Mercury is the neareſt Planet to me sun, and we find 


in this Syſtem, that its Motions are agreeable to what really | 
happens 1 in the Heavens, 


As it has two Conjunctions, an inferior and peter 
it Pillows: that the Orbit of this Planet, muſt be within the 
Orbit of the Farth, and its preateſt Elongation (or Diſtance 


it is ſeen from the Sun) being but 28 Degrees, whereas Ve- 
nus 's is 472, ſhews it to be within the Orbit of Venus. 


6. As this Planet never appears far from the Sun, it is 
but ſeldom ſeen, — From the Time of his inferior to his ſu- 
erior Conjunct. on, he riſes and ſets before the Sun, and 


therefore will be ſeen only iu the Morning. But from his 


ſuperior to his inferior ConjunRion, he will riſe and ſet after 

the Sun, and then can þ- ſeen only in the Evening, . 
7. Venus the next Kae in the Syſtem, being alſo an in- 
terior 


2 Es 
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ferior Planet, has in general the ſame Phcenomena as Mer 


cury. 


8. When Venus is Weſtward of the Sun, ſhe riſes and ſets 
before him; therefore can only be ſeen in the Morning, and 
Vvhen to che Eaſtward of the Sun, in the Evening. 


9. Venus has Phaſes like our Moon, Theſe were firſt 


obſerved by Galileo with his Teleſcope. 


10. She appears in her greateſt Luſtre when ſhe is mo 
. before and after her infe- 
_ rior Conjunction, though only one-fourth of her illuminated ; 
Face is then turned towards the Earth. 
11, Of the Earth, the apparent Motion of the Sun and 
Stars round the Earth every 24 Hours, is cauſcd by the real 


from the Sun about 40 


diurnal Motion of the Earth round its Axis, 


12. If the Axis of the Earth was not inclined to that of 

the Ecliptic, ihe Days and Nights would always be equal, 
to all Parts of the AP But as the Axis of the Earth is in- 
| clined to the Ecliptiptic 23* 28/ and does in the annual Mo- 
tion of the Earth preſerye its Paralleliſm, it readily accounts 
for the different Lengths of Days and Nights, Summer and 
W 
The Time from the Sun's being on the Meridian of 
any . and its next appearing on the ſame Meridian, or a 
| Day, being called 24 Hours, ſolar Time; the Time elapſed 


between the coming of a Fixed Star to the Meridian of any 


Place, ang its appearing again on the ſame Meridian; or 
which is the ſame thing, the Time the Earth takes to revolve 
round its Axis, | is 239, 56, 54%, is called Siderial Time ; J the 
Difference is 3, 54% daily, 
Hence we know the beſt Method of regulating Clocks i is 
to equal or ſiderial Time. 


14. Mars is the firſt ſuperior Planet, or which lies be- 


yond the Earth's Orbit; Venus and | Mercury being inferior 
or within it. 


15. It has been already obſerved in the Uſe of the Orrery, 


that all the Planets move ſometimes direct, ſometimes retro- 
grade, ſometimes are ſtationary.— At dilferen times are at 


different Diſtances, and therefore appear of very different 


Magaitudes. 
10. A ſuperior Planet hath only one Conjuction, which 5 
is a ſuperior one, whereas an inferior Planet hath two. Wo 


17. A ſuperior Planet hath an Oppoſition, but an inferiar 


| hath none, 
18. As 


om. 
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18. As we obſerve the Phœnomena of Mars to be agreea- 
ble to the Motions of a ſuperior, but not of an inferior, it 
appears, that Mars muſt be a fuperior Planet. | 
109. When Mars is in Conjunction its Face is enlightened 
like our full Moon, and would appear ſo, if it did not become 
Inviſible, by being in the ſame Direction as the Sun. At 
any other Time it appears more than 4 enlightened, or gib- 
_ reſembling our Moon a few Days beſore or after the 
utls 
20. Jupiter and Saturn being ſuperior Planets; their Mo. 
tion muſt be ſimilar to thoſe of Mars, and therefore, need not 
be particularly detcribed. 
21. The Moon is in Diameter about 217 5 Miles; and is 
at its mean Diſtance about 60 4 Semidiameters of the Earth, 


ftom the Earth; its greateſt being 64 3, and leaſt 55 4. 


22. The Time the Moon requires to perform its annual 
Revolution in its Orbit (with reſpect to the Stars) is 272, 7Þ,: 
4J, called a periodical Month, But as in this Time, the 
Fart has proceeded forward ſome Degrees in its annual 
Courſe, the Time from one Conjunction to another, called 
A Haute Month, mull be ſomewhat longer, viz. 292, 12h, 
44“. So that the Moon makes about 13 Revolutions round 
the Earth in a Year, or there are 13 periodical Months; 
3 there are but 12 ſynodical ones. 
The Inclination of the Moon's Orbit to the Plane of 
a! Tliptie, is about 5 4 Degrees. 
24. The Moon's Node has a retrograde Motion, making 
a Revolution with reſpect to the firſt Point of Aries, in 18 
Years, 224 Days, 5 Hours. 
285. The Moon is about 300 Times nearer the Earth than 
the Sun. 
2286. T he Moon's true Diameter, according to Obferva- 
tions, is to that of the Earth as 3 to115; hence the Earth 
_ muſt give about 13 Times as much Light to the Moon, as 
the Moon does to the Earth. And their Solidities are as 27 5 
to 1384, or as 1 to 814. 
27. It may be obſerved, that the Moon always keeps the 
ſame ace towards the Earth, and therefore muſt turn round 
its Axis, in the ſame Time as it performs its Revolution in 
its Orbit, viz. in 27d, h, 434. 
28. The Phaſes of the Moon prove that ſhe ſhines by r re- 
ſlected 8 of the Sun, and not by any Light of her own, 
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29. The Moon's Path in abſolute Space, is very where 


Concave towards the Sun, 


30. An Eclipſe of the Mon is cauſed by an Interpoſition | 


of the Earth between the Sun and Moon, thereby intercept- 


| ing the Rays of the Sun from falling on the Moon, and there- 


fore can only be at full Moon, 


31. If the Oppoſition be near a Node, the Eclipſe may be 
_ ; if at more remote Diſtances, only partial. When the 


= oſition falls more than 12 Degrees from a Node there 
wil be no Eclipſe, the Earth's Shadow then either paſſing 


above or below the Moon. T his ſhews the Reaſon may we 
have not an Eclipſe every full Moon. 


32. An Eclipſe of the Moon appears of the ſame Quantity 


of Digits, at all Places where it is viſible, And the Dif- 
ference of Longitude of Places are eaſily determined, by com- 


paring Obſervations of the Beginning or End, taken at the 


Places whoſe Difference of Longitude is requird; for the 
Difference of obſerved Time, turned into Degrees, by allow- 


ing 15 Degtees to an Hour, will be the Difference of Longi- 


tude required : The Eclipſe beginning ſooner to the Weſter- 


moſt Place, and later at the Eaſtermoſt. 


33. An Eclipſe of the Moon begins on the Eaſt side, and 


ends on the Weſt. 


34. From an Eclipſe of the Moon theſe Corollaries may be 


made. 
Cor. 1ſt. It is c the Moon is an opake or dark 


Body, for if it was luminous in itſelf, it could not be de- 
prived of its Light by the Shadow of the Earth, (which is 


nothing but the Loſs or Privation of the Light of the Solar 
Rays) any more than a Candle can loſe its Luminouſnels, by 
being placed in the Shadow of any opake Body, 

Cor. 2. If the Earth was equal in Diameter with the Sun, 


the Earth's Shadow would be indefinitely extended, as it 


muſt every where continue of the fame Breadth; and auld 

be of a Magnitude more than ſufficient to eclipſe Mars, as it 
is leſs than the Earth. This is never the Caſe, therefore the 

Earth cannot be equal in Diameter to the Sun. | 

Cor. 3. As the Earth's Shadow never reaches Mars, being 

of a conical Fi igure, converging to a Point, before it rezehes 


that Planet, it is evident, the Sun muſt be much greater than 
the Earth. 


Cor. 4. As the Earth's Shadow, where the Moon paſſes 


thio' 
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thro, it, is about three Times the Diameter of the Moon, it 
follows, that the Moon muſt be much leſs than the Earth. 
Cor. 5. As the Earth's Shadow appears always circular on 
the Moon, it is an ocular Proof that the Earth is a Sphere or 
bs aj for otherwiſe its Shadow could not always be cir- 
cular, e | 
35 An Eclipſe of the Sun is cauſed by the Interpoſition of 
the Moon between the Sun and Earth, and thereby hiding the 
Sun, either in Whole, or in Part. F 
36. Of Solar Eclipſes there are three Kinds, viz. partial, 
Total, and annular. „ „ 5 
A partial Eclipſe, is when the Moon paſſes between the 
Spectator's Eye in ſuch Manner, as only to hide a Part of the 
Sun. — When the Center of the Moon is nearly in the ſame 
Direction as the Center of the Sun, if the Moon's apparent 
Magnitude be ſufficient to hide all the Body of the Sun from 
the Spectator, ſuch Eclipſe is properly called tota!: But if the 
Moon is of leſs apparent Magnitude than the Sun, ſo that it 
only hides the middle Part of the Sun, leaving a Border or 
Ring of Light round it, the Eclipſe is then ſaid to be annular, 
Which is a very rare Pbanonmen en. 
15 37- Hence it appears, that what is commonly called an 
_ Eclipſe of the Sun: For the Sun being luminous in itſelf, 
cannot be deprived of its Light by the Ineerpoſition of any 
any Body. Hence it is the Earth that is in Fact eclipſed, and 
not the Sun, J 6 
238. The Moon by its being interpoſed between the Sun 
and Earth, its Penumbra will eclipſe ſome Parts of the 
Earth, and cauſe in its Appearance, an Eclipſe of the Sun. 
39. Hence it appears that an Eclipſe of the Sun can only 
happen at a new Moon, and not every new Moon, but only 
when the Moon is in Conjunction with the Sun near a Node, 
_—— ĩ 
40. An Eclipſe of the Sun differs from an Eclipſe of the 
Moon in the following Particulars 
iſt. We have already obſerved, -that an Eclipſe of the Sun 
is only an Appearance; whereas, that of the Moon is really 
VV jj 86 
224Qd. An Eclipſe of the Sun begins on the Weſt Side of the 
Limb. and ends on the Eaſt: But an Eclipſe of the Moon 
begins on the Eaſt Side, and ends on the Weſt. 
3d. Lunar Eclipſes are more frequent to any particular 
Place of the Earth than Solar; notwithſtanding the owe 
| | | 5 nut 
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Limit is greater than the Lunar: Becauſe, an Eclipſe of the 
Moon appears the ſame from all Places of the Earth, as be- 
fore obſexved ; whereas, there may be at one Time a total 
Eclipſe of the Sun at one Place, partial at another, and at 
Other Places no Eclipſe at all. 1 1 

41. If the Orbit of Mercury lay in the Plane of the Eclip- 
tic, at every inferior Conjunction it would tranſit the Sun, 
and appear like a black bee eee e as the Orbit is 
inclined about 7 Degrees, and interſects the Ecliptic in 14%, 
43 of Taurus, and 142, 43/ of Scorpio, called the aſcending 
and deſcending Nodes, a Tranſit can only be when the infe- 
_ rior Conjunction happens in, or near, theſe Parts of the 
Ecliptic, and ſo can only happen on or near the 6th of No- 
vember, or 4th of May. Es Ce 3 
4342. As the aſcending Node of Venus is in 14 Degrees of 
Gemini, and its oppoſite or deſcending Node in 14 Degrees | 
of Sagittarius, Venus can never tranſit the Sun, but when the 
inferior Conjunction happens on, or abput, the 5th of June, 
or 6th of December. V! . 

43. Che firſt Tranfit of Venus which was obſerved, was 
calculated and ſcen by Mr. Jeremiah Harrox, a young Gen- 
tleman near Liverpool, in the Vear 1639. 
44. The 4 Moons or Satellites of Jupiter, were diſcovered 

. - 8p Wake in the Yeur 1619, ! 
435. Their Diſtances from Jupiter and Periodical Revolu- 

tions are given in the Table annexed, | on 


Diſt, in | Periodic. 
Semid, | Revolution | 
„„ 


8.90 18 27 
i 
14.384 7 3 42 
| 25.299 | 16 16 32 


we. | apr | 


4856. Jupiter's Moons muſt, like ours, appear ſometimes gib- 

bous, full, &c. 5 5 1 
47. As the Moon is eclipſed by the Shadow of the Earth, 
ſo are the Moons of Jupiter by the Shadow of that n 8 
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48. — is evident, that as theſe Moons have different Pe- 
riods, t — muſt in diſſerent Nights appear to us very differ- 
t 


_ ently ed; ſometimes moſt on one Side, ſometimes on 
another, &c. And ſometimes thoſe which are reaily neareſt 
to Jupiter's Body, will to us appear more remote, 

49. The firſt who obſerved a Satellite of Saturn was Monſ. 
| Huygens, who in the Year 1655 diſcovered one, viz. the 
Coffin. As to the other four, they were diſcovered by 

aſſint, © 

50* Their Diftances from Saturn and Periodical Times 
- are as in "Wwe following Table, 


an. in 
8 Semidiamet | Time. 
of the Ring] Dh 


1 2211131 


„5 
+99 :]1 2 17 8 
"Je 7D. :1-:$.42 23 
8.70 15 22 41 
26-45 |79_7 £3 


—— 


2 8 


. All theſe Satellites and their Eclipfes, e can only be ſeen. 
by the Help of Teielcopes, of very great magnifying 
Wers. 
Their Phznomena are ſo 8 ſimilar to thoſe of Ju- 
piter's Satellites, that nothing need be faid on this Head. 
5 2. Saturn's Ring is inclined to the Eeliptic about 30 
| Degrees, and is reckoned in Breadth about 21 thouſand 
uh. 
653. The Ring goes through all its Appearances in about 
14 Yeors. 
54 Dr. Clark's F ather, as Mr. Whifton ſays in his Me- 
moirs of Dr. Clar#'s Life, ſaw a Star between the "ng and 
Body of the Planet. 
5,5. It has long been diſcovered, that the Sun was not ex- 
act in the Center of the ſeveral Ordits, though nearly ſo; 
and the ſagacious Kepler found that the Orbits were really 
Elipſes, though very little different from Circles, and the 
Sun in their common Focus. 
56. After Kepler came the moſt excellent Sit Iſaac e 
He has ſhewn that all Bodies have a Tendency towards her 
other; 
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other; which he calls Gravity, or univerſal Attraction. He 
indeed does not take upon him to determine what it is, whe- 
ther it is cauſed by any particular Natural Agent, or by the 
immediate Hand of the Deity ; but evidently ſhews the Ex- 
Htence of ſuch a Thing; from whence he demonſtrates, 

57. 1ſt, That'a Body being projected in the Directi n of a 
right Line, and acted on continually by a Force tending to a 
Center, the Body or Planet f) 2 muſt deſcribe equal 
Areas in equal Times. 

58. 2d. That every Body, that moves in a curve Line, de- 
ſeribed in a Plane, and by a Radius drawn to a Point, de- 
ſeribes about chat Point Areas proportional to the Times, is 
urged by a Force directed to that Point. 
zaly. It is demonftrated, that if a Body revolves in 

an "Ends, the Law of Centipetal Force tending to one of 
the Focus's, muſt be reciprocally as the Square of the Diſ- 
tance from the Focus : or Center of Attraction, 

60. 4thly. And that a Circle, the attracting Power being 
in the Center, and an Ellipſis, the attracting Body being in 
one of the. Focus's, are the only Curves that return into 

themſelves, in which the Centripetal Force is in the Inverſe 

Ratio as the Square of the Diſtance, 
61. For if the attracting Body was placed in "_ * 
5 of the Ellipſis, the Law of Centripetal Force would be in 
the inverſe Ratio of the Diſtance, and not of che 1 oo 
| the Diſtance, | 1 

62. 5thly. That if ſeveral Bodies revolve about one eom- 
mon Center, with Centripetal Forces in the inverſe Ratio of 
the Squares of the Diſtances; that then, the Squares of the 
periodic Times are as the Cubes of the Diſtances, 

All theſe Propoſitions are ſtrictly true, being dem 
cally demonſtrated by the great Author in his Principia. 

63. By the Obſervations of modern Aſtronomers, the Co- 
mets ſeem to move in Elliptic Orbits, and to be governed by 
the ſame Laws as the Motions of the Planets: Only in Orbits 
more eccentric.— Hence it follows, that in ſuch Caſe, the 
Comets muſt have regular Periodical Returns like the Pla- 
nets: But the Misfortune is, that moſt of the ancient Aſtro- 
nomers, and Aſtrologers, imagined Comets to be only Me- 
teors, and fatal Preſages of ſome great Evil to follow); and 


for that Reaſon never took any exact Aſtronomical Obſerva- 


tions of their Motions; thinking it ſufficient to ſay, that an 
5 ſuch a Time, a Comet of ay a Magnitude appeared in ſuch 
| | a Con- 
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x onfellatzen of ie Kleavens, 26d ater it fach dies 


Events happened. For which Reaſon, as the periodical Ke» 


turns of Comets conſiſt of a large Number of Years, the Pe- 
riods of very few have been determined. The firſt Comet 


which bath been obſerved, with a neceſſary Degree of Ac» 


curacy, was that of the Year 157%, by Tycho Brake. 


64. The learned Dr. Halh in his S nopſis of the Aftro- 


nomy of Comets, ſays, ** There are many Things which 


make me believe that the Comet which Abian obſerved in the 
Year 1531, is the ſame with that which Kepler and Longo- 
mantanous more accurately deſcribed in the Year 1607 ; and 
which I myſelf have ſeen return, and obſerved in the Year 
1682, All the Elements agree, and nothing ſeems to con- 
tradict this my Opinion beſides the Inequzlity of the periodic 
Revolutions. Which Inequality is not ſo great neither, as 
that it may not be owing to Phyſical Cauſes. For the, Mo- 

tion of Saturn is ſo diſturbed by the reſt of the Planets, eſ- 


pecially by Jupiter, that the periodic Time of that Planet is 


uncertain for ſome whole Days together, — How much more 
therefore will a Comet be ſubject to ſuch like Errors, which 
raiſes almoſt four Times higher than Saturn, and whoſe Ve- 
| locity, tho? increaſed but a very little, would be ſufficient to 
change its Orbit to a parobolical one. 
being ſeen in the Year 1456; and the fame Comet (as he 
thinks) was ſeen in the Year 1305, which is another double 
Period of 151 Years, Hence he ventured to foretell that it 
would return again in 1758; arid it did actually return in the 
Beginning of the Year 1759, at which Time it was viſible in 
many Parts of America; and obſerved to be, as Mr. Turner 
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ſays, aſcending back from the Center of the Syſtem. 


* 


Another Comet was obſerved in 1661, and is ſuppoſed wilt 


return again in about 575 Years, or about the Year 2255. 
Theſe are all whoſe Periods are as yet known. 


65. The Number of Comets which have been obſerved are 
about 40. e % TL 1 

66, The Nature of a Comet's Path was not known before 
Sit JJaac Newton applied himſelf to the Subject, 
67. From the Motion of Comets it is evident the Celeſtial 
Spaces are void of Reſiſtance. For though the Comets are 
carried in oblique Paths, and fometimes contrary to the 
Courſe of the Planets, yet they move every Way with the 
greateſt Freedom, and preſerve their Motions an exceeding 


long Time, eyen when contrary to the Courſe of the TIN 
> : A FY — 


He alſo remarks its 
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—Hence the Car ſian Define of Vortices to carry the Pla- 
net round the Sun, is abſurd. 

68. 1 he Opinion of ſome Writers. that Comets are only 
Meteors, who have been led into this Opinion by the 
Changes that happened to their Heads, is without Founda- 
tion. |! or the Heads of Comets are encompaſſed with hu 
Atmoſpheres, and the lowermoſt Parts of theſe Atmoſpheres 

muſt be denſeſt: And therefore it is in the Clouds only, 
and net in the Bodies ot the Comets themſelves that theſe 
Changes are ſeen, Thus alſo the Belts of Jupiter, as Sir 
Y aac Newton obſerves, are formed in the Clouds of that 
Planet. 5 

69. Sir 1ſaac Newton comics. that the Comet of 1680, 
when in its Pe: ihelion, muſt be heated by the Sun 2000 
Times hotter than red-hot Iron. Hence it follows that the 
Bovies of Comets muſt be very ſolid, compact, fixt and 
durable, lik: the Bodies of the Planets, otherwiſe their Par- 
ticles of Matter would fly off. 6 

The greateſt and moſt fulgent Tails always ariſe from Co- 
mets immediately after their paſfing by the Neighbourhood 
of the Sun. Therefore, the Hear received by the Comet 
conduces to the Greatneſs of the Tail. Hence we may infer, . 

that the Tail is nothing but a very fine Vapour, which che 
Head or Nucleus of the Comet, emits by its Heat. 

We cannot end this ſhort Account of the Solar Syſtem | 
better, than oblerving, © That this moſt beautiful Syſtem 
could only proceed from the Council and Dominion of an 
intelligent, powerful, wiſe, and Good Being, whom we call 


GOD. 


5 


The ſpacious Firmament on high, 
With all the blue etherial Sky, - 
And ſpangled Heavens, a ſhining Frame, 
11 heir great Original proclaim : 

The unweared Sun, from Day to Day, 
Does his; Creator's Pow'r diſplay, 
And publiſhes to every Land 
'The Works of an Almighty Hand. 


II, 


OY 4. deco Ge. 
wh ” cog ORE i: n 21-6 


D 


Soon as the Evning Shades evil 0 
oP ey The Moon takes up the wondrous Tale, 

_ MI. Aud nightly to the liſtning Earth 

=} Repeats the Story of her Firth : & 


Wit all the Stars that round her burn, 
And all the Planets in their Turn, 
Gi. Confirm the Tidings as they roll, 


'F WJ | 


ud prese the Truth from Pole to Pole, 
=, 5 5 What though, in ſolemn a all ? 
$ Move round the dark terreſtrial Ball? 
What tho! nor real Voice nor Sound, 
Amid their radiant Orbs be found ? 
In Reaſon's Ear they all rejoice, 
And) utter forth a glorious Voice, 


» Fox ever ſinging, as they ſhine, 
The Hand * made us is divine.“ 


„5 ot. fra | Srxcraron, Vol. VI. Ne 465: 


